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METALS CASE NARRATIVE

1. This narrative covers the analyses of 5 solid samples.

2. Samples were prepared and analyzed in accordance with methods checked on the
glossary.

3. All analyses were performed within the required holding times.

4. The cooler temperature has been recorded on the Chain of Custody.

5. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within control limits.

6. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits.

7. All preparation/method blanks were within method criteria. Refer to the Inorganics Method
Blank Data Summary.

8. All ICP Interference Check Standards were within control limits.

9. All laboratory control samples (LCS) were within the laboratory control limits. Refer to the
Inorganics Laboratory Control Standards Report.

10.  The matrix spike (MS) recoveries for 8 analytes and matrix spike duplicate (MSD)
recoveries for 6 analytes were outside the 75-125% control limits. Refer to the Inorganics
Accuracy Report.

The results presented in this report relate only to the analvtical testing and conditions of the samples at receipt and during storage. All pages of this

report are integral parts of the analytical data. Therefore, this report shouid only be reproduced in its entiretv of 24 pages.
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11.  For analytes where the ICP MS is out-of-control, a post-digestion MS (PDS) and senal
dilution are performed. A PDS was prepared at meaningful concentration levels, due to high
concentrations of the following analytes:

PDS PDS

Sample [D Element Concentration (ppb) % Recovery
BONVP3 Silver 1000 94.5

Aluminum 20,000 85.9

Calcium 20.000 45.0

Copper 1000 89.1

[ron 20,000 70.0

Lead 1000 01.2

Antimony 1000 97.5

Zinc 1000 88.7

12. The MSs and MSDs for 7 analytes were outside the 20% Relative Percent Difference
(RPD) control limits. Refer to the Inorganics Matrix Spike Duplicate Report.

13. The duplicate analyses for 2 analytes were outside the 20% Relative Percent Difference
(RPD) control limits. Refer to the Inorganics Precision Report.

14, For the purposes of this report, the data has been reported to the Instrument Detection Limit
(IDL). Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in
a region of less-certain quantification.

 REC L G-29.99

, J. Michael Taylor Date
. Vice President
Philadelphia Analytical Laboratory
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METALS METHOD GLOSSARY

The following methods are used as reference for the digestion and analysis of samples contained within this
Recra Lot#: 9 % ) S;LCQ‘%;—

Leaching Procedure: _ 1310 _ 1311 __1312 _ Other:
CLP Metals __ Digestion and __ Analysis Methods: _ [LM03.0 __ILM04.0

Metals Digestion Methods: _ 3005A _ 3010A _ 3015 _ 3020A (3050A _ 3051 _ 200.7 _SS17

___Other:
Metals Analysis Methods
EPA
SW846 EPA STDMTD OSWR USATHAMA
Aluminum _6D10B 2007 99
Antimony L6010B __7041°  _ 2007 _ 2042 99
Arsenic ~6010B __7060A° _ 200.7 _ 2062  _ 3113B 99
Barium /60108 _200.7 _ 99
Beryllium 60108 200.7 _99
Bismuth __6010B" —200.7! 1620 99
Boron __6010B __200.7 _9
Cadmium ',éuon _7T131A% 2007 _ 213.2 99
Calcium v 6010B __200.7 _9»
Chromium 6010B _7191° 2007 __218.2 _8s17
Cobalt 6010B __200.7 99
Copper L6010B _ 72115 2007 _220.2 _ 99
Iron 69108 2007 99
Lead AIOB _7421° 2007 _2392 _ 3113B — 99
Lithium _6010B __7430* _ 200.7 1620 — 99
Magnesium 69108 _200.7 " 99
Manganese AIOB _.200.7 9
Mercury __7470A° TATIA® __2451% 245.5° 99
Molybdenum __6010B __200.7 99
Nickel 60108 —200.7 99
Potassium L6010B __7610* 2007 _ 258.1° 99
Rare Earths __6P10B’ _200.7" 1620 99
Selenium /6010B __7740° 2007 2702 _3113B 99
Silicon __6010B* 2007 1620 99
Silica __6010B __200.7 1620 99
Silver ﬁﬁos _T7761° 2007 2722 o 99
Sodium v 6010B 7770 2007 _273.1° 99
Strontium __6010B 2007 99
Thallivm L6010B _ 78415 2007 _ 2792 2009 K
Tin __6010B 2007 99
Titanium __6010B 200.7 99
Uranium __6010B —200.7" 1620 99
Vanadium K/?.IOB __200.7 B 99
Zinc ~6010B 2007 " 99
Zirconium __6010B* —_200.7" 1620 99
Other: Method: ﬂ n 3

L-WI-433/M-03/98



METHOD REFERENCES AND DATA QUALIFIERS

DATA QUALIFIERS
U= Indicates that the parameter was not detected at or above the reported limit. The

associated numerical value is the sample detection limit.

* = Indicates that the original sample resuit is greater than 4x the spike amount added.
ABBREVIATIONS

MB = Method or Preparation Blank.
MS Matrix Spike.

MSD = Matnx Spike Duplicate.

REP = Sample Replicate

LCS = Laboratory Control Sample.
NC = Not calculated.

It

ANALYTICAL METAL METHODS

1. Not inciuded in the method element list.

2. Modified Hg: Hgl and Hg2 require less total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury determinations in
water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For
soils, 0.1 grams of sample is taken to a final volume of 50 mL (including all
reagents).

3. Modified Hg: Hg! and Hg2 require iess total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury determinations in
water and so1l have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For
soils, three 0.1 gram of sample is taken to a final volume of 50 mL (including ail
reagents).

4. Flame AA.

5. Graphite Furnace AA.

RFW 21-21L-033/N-10/96
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Racra LabNet - Lionvillae

INORGANICS DATA SUMMARY REPORT 0%/29/98

CLIENT: TNU-EANFORD B98-087 RECRA LOT #:

WORK ORDHER: 109B5-001-001-9999-00

SAMPLE SITE ID AHALYTE RESTLT

mm——— EEEArEEESSTISAEESEEEF TESESSEEEEEERSEEEREESEEN asmammmn

-001 BONVP3 Silver, Total 5.6
Aluminum, Total 8420
Arsanic, Total 43.4
Barium, Total 113
Baryllium, Total 0.26
Calcium, Total 86700
Cadmium, Total 0.49 u
Cobalt, Total 15.1
Chromium, Total 9.3
Copper, Total 43.2
Iron, Total 10400
Marcury, Total 6.02 u
Potassium, Total 1230
Magnesium, Total 4170
Manganesse, Total 250
Sodium, Total 903
Nickal, Total 8.9
Laad, Total 26.2
Antimeny. Total 22.1
Selenium, Total 5.4 u
Thallium, Total 6.2 u
Vanadium, Total 48.0
Zine, Total 134

URITS

MG/Ka
M3/Ka
¥A/KG
MG/KG
H3/Xa
Ha/KG
M3/Ka
Ma/Ra
¥a/KG
MG/Kg
Ma/Ka
M3 /KG
NG/KG
MO/XG
MNa/Ka
N3/KQ
Ma/Ka
M3/Ke
MG/KG
MG/KG
N3/Ka
Ma/KG
M3/Ka

9808L242

REPORTING

0.57
3.3
4.7
0.41
0.02
1.7
0.49
0.72
.69
0.30
0.28
0.02
74.8
4.7
0.15%
4.8
1.2
4.6
.z
5.4
6.2
0.42
0.20

DILUTION

FACTOR

Aammmxgnn
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.9
i.0
1.0
1.0
1.0
1.0
1.0
1.0
1.¢
1.0
1.0
1.0
1.0

003



Rec¢ra LabNet - Lionville

INORGANICS DATA SUMMARY REPORT 09/29/98

CLIENT: TNU-HANFORD B98B-087 RECRA LOT #:

WORK ORDERR: 1098B5-001-001-9999-00

SAMPLE SITE ID ARALYTE RESULT

SEASEmE AL LD L L L L L LD L2 L] ANSEEEELNEERENExEENANmy N RS EwwEE

-002 BONVP4 Silver, Total i1.9
Aluminum, Total 7980
Arsanic, Total 9.4
Barium, Total 105
Beryllium, Total 0.26
Calcium, Total 81800
Cadmium, Total D.46 u
Cobalt, Total 14.2
Chromium, Tcotal 8.0
Copper, Total 40.7
Iron, Total 19000
Mearcury, Total 0.02 u
Potasmium, Total 1320
Hagnasium, Total 1980
Manganess, Total 248
Sodium, Total asé
Nickal, Total 8.3
Lead, Total 17.2
Antimony, Total 19.58
Selenium, Total 5.1
Thallium, Total 5.8 u
Vanadium, Total 55.4
Zinec, Total 122

UNITS

Ma/XG
MG/KQ
a3/Ka
Ma/Ka
MG /KG
MG/KQ
MQ/KQ
Ma/xa
M3/KG
Ma/Ka
Ma/Xa
Ha/KG
MG/XG
Na/xX3
Ma/KG
NG/KG
Mo /KA
MG/Xa
MG/KG
Ma/xG
Na/KQ
MG/XT
Ha/KG

3808L242

REPCRTING
LIMIT

0.53
3.1
4.4
0.38
0.02
1.8
0.46
0.67
¢.64
0.28
0.26
0.02
£3.7
4.4
0.14
4.4
1.1
4.3
3.0
5.1
5.8
0.40
0.18

DILUTION

FACTOR

Emsymans
1.0
1.4
1.0
1.0
1.0
1.0
1.0
1.9
1.4
1.0
1.0
1.0
1.¢
1.0
1.0
1.0
1.0
i.0
1.0
1.0
1.9
1.0
1.0

(N6



CLIERT: TNU-HEANFCORD B98-087
WORK ORDER: 10985-001-001-99%9

SANPLE
aEsmmEx

-003

SITE ID

BONVPS

Recra LabNet - Lionville

INORGANICS DATA SUMMARY REPORT 09/25/98

-00

ANALYTHE

S8ilver. Total
Aluminum, Total
Arsenic, Total
Barium, Total
Baryllium, Total
Calcium, Total
Cadmium, Total
Cobalt, Tetal
Chromium, Total
Copper, Total
Iron, Total
Mercury, Total
Potassium, Total
Magnesium, Total
Manganess, Total
Sodium, Total
Hickel, Total
Lead, Total
Antimony, Total
Selenium, Total
Thallium, Total
Vanadium, Total

Zinc, Total

RECRA LOT #: 9B08L242
REPORTING
RESULT ONITS  LIMIT
0.53 ¢ MG/KG 4.53
9200 NQ/XG 3.1
48.1 MG/Xa 4.4
116 Ma/KG 0.38
0.2% NG/K3 b.02
9IBE0D Ma/xa 1.6
0.46 u MG/Ka 0.46
12.9 Ma/%G 0.67
10.3 MG /Xa 0.65
35.3 MO/XG 0.28
19300 NG/KG 0.27
0.02 u MA/KG 0.02
1370 Ma/xa €9.9
4460 MO/KG 4.4
264 NG/RQ 0.14
1110 Ma/Xa 4.5
8.3 M3/KG 1.1
17.8 M3 /Xa 4.3
20.4 MNa/Kq 3.0
5.1 MG/XG 5.1
5.8 u MNG/KG 5.8
53.8 MG /K 0.40
126 NG/KG 0.18

DILUTION

FACTOR

EL T
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
i.0
1.0
1.0
1.0
1.0

0n7



Recra LabNet - Lionville

INORGANICS DATA SUMMARY REFORT

CLIENT: TNU-HANFORD B98-087
WORK ORDER: 10985-001-001-9999-00

SAMPLE SITE ID ANALYTE
L1 22 18 2] RS ANEERREEAEREESSAREuE ESEEENEEREEEEEREEERER S
-004 BONVES Silver. Teotal

Aluminum, Total
Arsenic, Total
Barium. Tetal
Beryllium, Total
Calcium, Total
Cadmium, Total
Cobalt, Total
Chromium, Total
Copper, Total
Iron, Total
Marcury, Total
Potassium, Total
Magnesium, Total
Manganesa, Total
Sodium, Tetal
Niockal, Total
Lead, Total
Antimony, Total
Selanium, Total
Thallium, Total
Vansadium, Total
Zine, Total

09/29/98

RECRA LOT #: 9808L242

REFORTING DILUTION

RESULT UNITS  LIMIT FACTOR
mamEssss Enss=s Easssges== P ——
21.1 Ma/KG 0.58 1,0
8710 MG/KG 3.4 1.0
62.7 Ma/xG 4.8 1.0
114 Ma/Ka 0.42 1.0
0.27 MG/KQ 0.03 1,0
96500 Ma/xa 1.8 1.0
G.51 u MG/KG 0.51 1.0
17.5 MG /%G 0.73 1.0
10.6 MG/Ka 0.71 1.0
55.7 M3 /KG ¢.30 1.0
19300 MG /Ka 0.29 1.0
0.02 u Ma/KG 0.02 1.0
1180 Ma/KG 76.8 1.0
4220 NG/KXa 4.9 1.0
292 MG/KQ 0.15 1.0
926 Ma/KG 4.9 1.0
9.4 M3/KG 1.2 1.0
36.4 Ma/KG 4.7 1.0
27.8 MG/KQ 3.3 1.0
5.6 u Md/xg 5.6 1.0
6.4 u MA/KG 6.4 1.0
53.9 MG/XG 0.4¢ 1.0
176 Ma/Ka 0.20 1.0

0nsg



Racra LabNet - Lionville

INORGANICS DATA SUMMARY REPORT 09/29/98

CLIENT: TNU-HANFORD B98-087 RECRA LOT #: 9BOBL242
WORFK. ORDER: 10985-001-001-9999-00
REPORTING DILUTION

SANFLE SITE ID ANALYTE RESULT UNR1ITS LIMIT FACTOR

M. LA EEELEES T T3 13 2 ) 3 TESEENEESEEEREREAFEEEE S L d 2 4 2 1 g EERNEX LR L L L L L L L] AMEEEXER

-005 BOP2WA S5ilvar, Total 0.91 Ma/KG 0.54 1.0
Aluminum, Total 7830 Ma/Ka 3.1 1.0
Arsenic, Total 50.¢ Na/Xa 4.5 1.0
Barium, Total 58.2 MG/KG 0.39 1.0
Beryllium, Total 0.2% M3/KG 0.02 1.¢
calcium, Total 84700 Ma/xaq 1.7 1.0
Cadmium, Total 0.47 u MG/Xa 0.47 1.0
Cobalt, Total 13.¢ MG/KQ 0.68 1.0
Chromium, Total 9.0 Mg /xa 0.66 1.0
Coppar, Total 39.3 HG/KG 0.20 1.0
Ixon, Total 19000 MO/Ka 0.27 1.0
Nercury, Total 0.06 Me/KXa 0.02 1.0
Fotassium, Total 1090 M3 /KG 71.1 1.0
Magnesium, Total 4110 MG/KQ 4.5 1.0
Manganess, Total 269 NG/xa .14 1.9
sodium, Total T44 NG/Ka 4.5 1.0
Rickal, Total 7.6 MG/Ka 1.1 1.0
Lead, Total 14.2 MaG/xa 4.4 1.0
Antimony, Total 13,1 MG/KG 3.0 1.0
Selenium, Total 5.2 u MG/Ka 5.2 1.0
Thallium, Total 5.9 u Ma/Kg 5.9 1.0
vanadium, Total 50.9 NG/KG 0.41 1.0
Zine, Total 130 Ma/Ka .19 1.0

0ng



CLIENT: TNU-HANFORD B%8-087

WORK ORDER: 10985-001-001-%99%-00

SAMPLE
Emmgsxn

BLANK1

BLANK1

SITE ID

98L1084 -MB1

98C0385-MB1

Recra LabNet - Lionville

AMALYTE

S8ilvex, Total
Aluminum, Total
Arsenic, Total
Barium, Total
Beryllium, Total
Caleium, Total
Cadmium, Total
Cobalt, Teotal
Chromium, Total
Copper, Total
Iron, Total
Potassium, Total
Magnesium, Total
Nanganess, Total
Sodium, Total
Nickel, Total
Lead, Total
Antimony, Total
Selenium, Total
Thallium, Total
Vanadium, Total
Zina, Total

Mexrcury, Total

INCROUANICS METHOD BLANK DATA SUMMARY PAGE 09/29/98

RECRA LOT #: 9B0BL242
REPORTING
RESULT UNITS  LIMIT
0.46 u MNOA/KG 0.46
2.7 u Ma/xa 2.7
3.8 u Ma/XG 3.8
0.33 u MG/KG 0.33
0.02 u MG/XG 9.02
7.8 MG/K3 1.4
0.40 u MG/KG 0.40
0.58 u MG/KG 0.58
0.56 u MG/Ka v.56
0.24 u MG/Kg 0.24
0.57 MG/XG 0.23
60.6 MG/Ka 60.6
3.8 Na/Kg 3.8
0.12 u MG/KG 0.12
7.2 Na/xXa 3.9
0.95 u MG/Ka 0.95
3.7 u MG/KG 3.7
2.6 u Ma/xa 2.6
4.4 u Mg/Ka 4.4
5.0 u MG/KQ 5.0
0.35 u MG/Ka 0.35
0.16 u NG/Xa 0.16
0.02 u MG/Ka 0.02

DILUTICN

FACTOR

Ememmnwr
1.¢
1.0
1.0
1.9
1.0
1.0
1.0
1.0
1.0
1.8
1.0
1.4
1.0
1.0
1.0
1.0
1.9
1.0
1.0
1.0
1.0
1.0



Recra LabNet - Lionville

INORGANICS ACCURMCY REPONT 0%/23/98

CLIENT: TNU-HANFORD R93-087

WORK ORDER:

SANFLE

SITE ID

10985-001-001-9999-00

ANALYTE

-001

BONVP3

Siiver, Total

Silver, Total MSD
Aluminum, Total
Aluminum, Teotal NSD
Arsenic, Total
Arsenic, Total MSD
Barium, Total

Barium, Total MSD
Beryllium, Total
Baryllium, Total MSD
calaium, Total
Caleium, Total MSD
Cadmium, Total
Cadmium, Total MSD
Cobalt, Total

Cobalt, Total MNSD
Chromium, Total
Chromium, Total MSD
Copper, Total

Coppax, Total MSD
Iron, Total

Iron, Total MSD
Maxcury, Total
Mercury, Total M3D
Potassium, Teotal
Potassium, Total MSD
Magnesium, Total
Naghagium, Total MSD
Manganesse, Total
Manganess, Total MSD
Sodium, Total

Sodium, Total MSD
Hickal, Total

Nickel, Total MsD
Lead, Total

Lead, Total MSD
Antimony, Total
Antimony, Total MNSD
Selenlum, Total
Selenium, ‘Total MSD

SPIKED
SAMFPLE
samamme
7.5
13.5
8430
8280
260
252
44
336
5.5
5.5

83200
85700

4.8

4.8
€8.0
€7.7
30.4
30.3
61.0
€6.6

18300
19000

0.23
0.23
4100
4080
6820
£770
302
301
3800
3740
60.7
59.8
67.1
80.5
50.7
46.4
227
215

RECRA LOT #:

INITIAL
RESTLT
P T
3.6
9.6
8420
8420
43.4
43 .4
113
113
0.26
¢.26
a§700
B6700
0.4%u
0.4%u
15.1
15.1
9.3
9.3
43.2
43.2
18400
18400
¢.02u
0.02u
1230
1230
4170
4170
250
250
903
303
8.9
8.9
26.2
26.2
22.1
22.1
5.4 u
5.4 u

SPIKED

9B0BL242

AMOUNT %RECOV

=mmmmx
6.2
6.2
247
247
247
247
247
247
6.2
€.2
3090
3oso
6.2
6.2
61.8
€1.8
24.7
24.7
3¢.9
30.9
124
124
0.21
0.21
3090
3080
3090
3080
61.8
61.8
3080
3090
61.8
61.8
&61.8
61.8
61.8
61.8
247
247

Fnm=nes
-34.
62.9
3.9+
-54.
87.9
B4.9
93.5
90.0
84 .6
84.6
=110, *
-34, *
77.4
77T.4
BS.6
85.1
85.4
85.0
57.6
75.7
-54. *
523.6+*
111.2
11z2.1
92.8
92.0
8s8.5
84.0
B84 .8~
83.23~
93.9
82.0
83.8
82.4
66.2
87.9
46.3
3%.3
1.8
86.9

DILUTION

FACTOR(SPK)

LELTLET PE T
1.0
1.0
1.0
1.0
1.9
1.0
1.0
1.0
1.0
1.0
1.0
1.4
1.0
1.0
1.0
l.¢
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

011



Recra LabNet - Lionwilles

INORGANICS ACCURACY REPORT

CLIENT: TNU-HANFCORD BS8-087
WORK ORDER: 10985-001-001-999%%-00

SANFLE SITE ID ANALYTE
EjmEEEERRS (A TP EL RS EEE I 4T IT
=001 BONVP3 Thallium, Total

Thallium, Total MSD
vanadium, Total
Vanadium, Total MSD
Zine, Total

Zine, Total MSD

SFPIKED
SAMFLE
angpmann
197

139

104

104

165

173

09/29/98

RECRA LOT #:

9808L242

INITIRL SPIKED
RESULT ANOUNT SRRECOV

ETTE e E ) NswENS Eepem=s
6.2 u 247 7%.8
6.2 u 247 80.5

48.0 61.8 91.3
48.0 61.8 1.4
134 €1.8 50.8
134 61.8 63.9

DILUTION

FACTOR (SPK)

ENEEzsmmex
1.4
1.0
1.0
1.9
1.0
1.0

012



Recra LabNet - Lionville

TNORGANICS DUPLICATE SPIKE REPORT 09/29/98

CLIENT: TNU-HANFORD B38-087
WORK ORDER: 10985-001-001-3%399-00

RECRA LOT #: 9808L242

SPIKE#1 SPIKEN2

SAMPLE SITE ID ANALYTE SRECOV XRECOV %DIFF

Tt 1) 1) sTEEERETEE RSN S AuEEm - =

-001 BONVP3 Silvex, Total -34. 62.9 666.7
Aluninum, Total 3.9 -S54, ¢ .Jn."'”j -I
Arsanic, Total a7.9 84.9 3.4
Barium, Total 93.5 90.0 i.s
Baxryllium, Total 84.6 84.8 0.00
Calcium, Total -110. -3, m’”ﬁ'(_p
Cadmium, Total 7.4 77.4 0.00
Cobalt, Total 85.6 8%5.1 ¢4.57
Chromium, Total 85.4 85.0 0.48
Copper, Total 57.6 75.7 27.2
Iren, Total -54.  523.6+ -nc'lba.Lp
Mercury, Total 111.2 112.1 0.87
Potassium, Total $2.8 92.0 0.86
Magnesium, Total 85.5 84.0 1.9
Mangansse, Total 64.8 83,3 we l,?
Sodium, Total 93.9 92.0 2.0
Nickel, Total B3.8 82.4 1.8
Laad, Total 66.2 87.9 28.2
Antimony, Total 46.3 9.3 16.3
Selenium, Total 51.8 86.9 5.4
Thallium, Total 79.8 80.5 0.86
Vanadium, Total 91.3 91.4 0.186
Zins, Total 50.8 63,9 22.8

/\.O “

nNt12



INORGANICS

CLIENT: TNU-BANRORD BSB-087
WORK CRDER: 109685-001-001-9993-00

INITIAL
SAMFLE SITE ID MALYTE RESULT
ammna AR MAREERERERARSAEEEE A REEEA
~-001REP BONVF2 Silver, Total 9.6
Aluminum, Total 8420
Arsenic, Total 43.4
Barium, Total 13
Beryllium, Total 0.26
Caleium, Total 86700
Cadmium, Total
Cobalt, Total 15.2
Chromium, Total 9,2
Coppar, Total 43.2
Iron, Total 18400
Marcury, Total
Potassium, Total 1230
Magnesium, Total 4170
Manganase, Total 250
Sodium, Total 903
Nickal, Total 8.3
Lead, Total 26.2
Antimeny, Total 22.1
Selanium, Total
Thallium, Total
Vanadium, Total 48.0
Zine, Total 134

Recra LabNHet - Lionville

PRECISION REPORT

RECRA LOT #:

0.49%u

0.02u

E.4u
6.2 u

09/29/98

REPLICATE RPD

5.9 47.7
8090 4.0
35.7 19.5
110 2.6
0.27 3.8
Bl800 5.9
0.49u NC
14.7 2.7
8.8 5.5
3B.8 10.7
15000 3.5
0.02u NC
1200 2.6
4030 3.5
253 - 1.2
87% 2.7
7.5 11.9
20.1 26.3
21.0 5.1
5.4 u NC
6.2 u NC
54.9 13.4
118 12.6

980BL242

BILUTION

FACTCR (REP}

EEmflaEEEEs
1.0
1.¢
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.9
1.0
1.0
1.0
1.0
1.0
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Recra LabNet - Lionville

INQRAANICS LABORATORY CONTROL STANDARDS REPORT 09/29/98

CLIRENT: THU-HANFORD B38-087
WORK ORDER: 10985-001-001-9999-00

SAMPLE SITE ID

am= =
LCS1 989L1084-LC1
LCS1 968C03B5-LC1

AMMALYTE

RECRA LOT #:

SPIKED SPIKED
SAMPLE  AMOUNT

[
Sllver, LCS
Aluminum, LCS
Arsenic, LO8
Barium, LCS
Beryllium, LCS
Calcium, LCS
Cadmium, LCS
Cobalt, LCS
Chromium, LCS
Coppex, LCS
Iron, LCS
Potassium, LCs
Magnesium, LCS
Manganess, LCS
Sodium, LCS
Nickel, LCS
Lead, LCS
Antimony, LCS
Salenium, LCS
Thallium, LCS
Vanadium, LCS
Zineo, LeS

Mercury, LCS

47.9
490
921
514

22.%

2400

20.6
242

48.0
118
475

2390

2300
T2.1

1380

232
287
918
08
232
92.3

50.0
5¢0
1000
500
25,0
2500
25.0
250
50.0
125
500
25900
2500
75.0
2500
200
250
ioo
1000
1000
250
100

9809L242
ONITS  ZRECOV
sEaweas =meuws=
NG/KG 95.8
MG /KG 37.9
NG/Ka 92.1
Na/XQ 102.9
Ma/xa 91.6
MG /KG 96.0
MG /KA 82.4
Ma/KG 96.9
MG /KG 96.0
Ma/Ka 94.1
NG/XG 95.0
NG/KG 95.5
Ma/XG 92.0
Ma/xG 96.1
M3/KaQ 95.0
NG /Xa 95.4
Ma/Ka 93.0
MO/ KG 95.6
Ma/Xa 91.8
MO/XG 90.8
MG/Ka 92.8
Ma/KQ 92.3
NG/Ka 54.4
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Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD B98-087

DATE RECEIVED: 08/07/98 RFW LOT # :9B08L242
CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
BONVE3

SILVER, TOTAL 001 g 98L1084 08/03/98 08/09/98 08/10/98
SILVER, TOTAL 001 REP S 98L1084 08/03/98 08/09/98 08/10/98
SILVER, TOTAL 001 MS S 98L1084 08/03/98 08/09/98 08/10/98
SILVER, TOTAL 001 MSD S 9BL1084 08/03/98 08/09/98 08/10/98
ALUMINUM, TOTAL ol S 9BL1084 08/03/98 08/09/98 08/10/98
ALUMINUM, TOTAL 001 REP S 98L1084 08/03/98 08/09/98 08/10/98
ALUMINUM, TOTAL 001 MS S 98L1084 08/03/98 08/09/98 08/10/98
ALUMINUM, TOTAL 001 MSD S 9BL1084 08/03/98 08/09/98 08/10/98
ARSENIC, TOTAL 001 S 98L1084 08/03/98 08/09/98 08/10/98
ARSENIC, TOTAL 001 REP S 98L1084 08/03/98 08/09/98 08/10/98
ARSENIC, TOTAL 001 MS § 98L1084 08/03/98 08/09/98 08/10/98
ARSENIC, TOTAL 001 MSD S 98L1084 08/03/98 08/09/98 08/10/98
BARIUM, TOTAL 001 8 9BL108B4 08/03/98 08/09/98 08/10/98
BARIUM, TOTAL 001 REP S 98L1084 08/03/58 08/09/98 08/10/98
BARIUM, TOTAL 001 MS S 9BL1084 08/03/98 08/09/98 08/10/98
BARIUM, TOTAL 001 MSD S 98L1084 08/03/98 08/09/98 0B/10/98
BERYLLIIM, TOTAL 001 5 9B8L1084 08/03/98 08/09/98 08/11/98
BERYLLIUM, TOTAL 001 REP § 98L1084 08/03/98 08/09/98 08/11/98
BERYLLIUM, TOTAL 001 MS 8 98L1084 08/03/98 08/09/98 08/11/98
BERYLLIUM, TOTAL 001 MSD S 98L1084 08/03/98 08/09/98 08/11/98
CALCIUM. TOTAL 001 S 98L1084 08/03/98 08/09/98 08/10/98
CALCIUM, TOTAL 001 REP 5 98L1084 08/03/98 08/09/98 08/10/98
CALCIUM, TOTAL 001 MS S 98L1I084 0B/03/98 0g/09/98 08/10/98
CALCIUM, TOTAL 001 MSD & 9B8L1084 08/03/98 08/05/98 08/10/98
CADMIUM, TOTAL 001 S 98L1084 08/03/98 08/09/98 08/10/98
CADMIUM, TOTAL 001 REP S 98L1084 08/03/98 08/09/98 08/10/98
CADMIUM, TOTAL 001 MS 8 98L1084 08/03/98 08/09/98 08/10/98
CADMIUM, TOTAL 001 MSD S 98L1084 08/03/98 08/09/98 08/10/98
COBALT, TOTAL 001 S 98L1084 08/03/98 08/09/98 08/10/98
COBALT, TOTAL 001 REP 8 9B8L1084 08/03/98 08/08/98 08/10/98
COBALT, TOTAL 001 MS S 98L1084 08/03/98 08/09/98 08/10/98
COBALT, TOTAL 001 MsSD S 9BL1084 08/03/98 08/09/98 08/10/98
CHROMIUM, TOTAL 001 S 98L10B4 08/03/98 08/09/98 08/10/98
CHROMIUM, TOTAL 001 REP S 98L1084 08/03/98 08/09/98 08/10/98
CHROMIUM, TOTAL 001 MS 8 9%8L1084 0B/03/98 08/09/98 08/10/98
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Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD BSB8-087

DATE RECEIVED: 08/07/98 RFW LOT # :9808BL242

CLIENT ID /ANALYSIS RFW # MTX ©PREP # COLLECTION EXTR/PREP ANALYSIS
CHROMIUM, TOTAL 001 MSD S 9B8L1084 08/03/98 08/09/98 08/10/98
COPPER, TOTAL 001 S 9BL1084 08/03/98 08/09/98 08/10/98
COPPER, TOTAL 001 REP S 98L10B4 08/03/9%8 08/09/98 08/10/98
COPPER, TOTAL 001 MS § 9BL1084 08/03/98 08/09/98 08/10/98
COPPER, TOTAL 001 MsD S 9BL1084 08/03/98 08/09/98 08/10/98
IRON, TOTAL 001 S 98L1084 08/03/98 08/09/98 08/10/98
IRON, TOTAL 001 REP § 9BL1084 08/03/98 08/09/98 08/10/98
IRON, TOTAL 001 MS S 98L1084 08/03/98 08/09/98 08/10/98
IRON, TOTAL 001 MSD S 9BL10B4 08/03/98 08/09/98 08/10/98
MERCURY, TOTAL 001 S 98C0385 08/03/98 08/11/98 08/12/98
MERCURY, TOTAL 001 REP S 98C0385 08/03/98 08/11/98 08/12/98
MERCURY, TOTAL 001 MS S 98BCO38BS 08/03/98 08/11/98 08/12/98
MERCURY, TOTAL 001 MSD § 98C0385 08/03/98 08/11/98 08/12/98
POTASSIUM, TOTAL 001 S 98L10OB4 08/03/98 08/09/98 08/10/98
POTASSIUM, TOTAL 001 REP 8 9S8L1084 08/03/98 08/09/98 08/10/98
POTASSIUM, TOTAL 001 MS S 98L1084 08/03/98 08/09/98 08/10/98
POTASSIUM, TOTAL 001 MSD S 9BL1084 08/03/98 08/08/98 08/10/98
MAGNESIUM, TOTAL 001 S 98L1084 08/03/98 08/09/98 08/10/98
MAGNESIUM, TOTAL 001 REP S 9BL1084 08/03/98 08/09/98 08/10/98
MAGNESIUM, TOTAL 001 MS 5 98L1084 0B/03/98 08/0%/98 08/10/98
MAGNESIUM, TOTAL 001 MSD 5 98L1084 08/03/98 08/09/98 08/10/98
MANGANESE, TOTAL 001 & 98L1084 08/03/98 08/05/98 08/10/98
MANGANESE, TOTAL 001 REP § 98L1084 08/03/98 08/08/98 08/10/98
MANGANESE, TOTAL 001 M8 S 98L1084 08/03/98 08/09/98 08/10/98
MANGANESE, TOTAL 001 MSD 5 98L1084 08/03/98 08/09/98 08/10/98
SODIUM, TOTAL 001 S 98L1084 08/03/98 08/09/98 08/10/98
SODIUM, TOTAL 001 REP § 98L1084 08/03/98 08/09/98 08/10/98
SCDIUM, TOTAL 001 Ms § 98L1084 08/03/98 08/0%/98 08/10/98
SODIUM, TOTAL 001 MSD S 98L1084 08/03/98 08/09/98 0B/10/98
NICKEL, TOTAL 001 8§ 98L1084 08/03/98 08/05/98 08/10/98
NICKEL, TOTAL 001 REP S 98L10B4 08/03/48 08/09/98 08/10/98
NICKEL, TOTAL 001 MS S 98L1084 08/03/98 08/09/98 0B/10/98
NICKEL, TOTAL 001 MSDh § 98L1084 08/03/98 08/09/98 08/10/98
LEAD, TOTAL 001 S 9BL1084 08/03/98 08/09/98 08/10/98
LEAD, TOTAL 001 REP & 98L1084 08/03/98 08/05/98 08/10/98
LEAD, TOTAL 001 MS S SB8L108B4 08/03/98 08/09/98 08/10/98
LEAD, TOTAL 001 MSD S 9BL1084 08/03/98 08/09/98 08/10/98
ANTIMONY, TOTAL 001 S 98L1084 08/03/98 08/09/98 08/10/98
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Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD B98-087

DATE RECEIVED: 08/07/98 RFW LOT # :9808L242
CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
ANTIMONY, TOTAL 001 REP 5 98L1084 08/03/98 08/09/98 08/10/98
ANTIMONY, TOTAL 001 MS 5 9BL1084 08/03/98 08/09/98 08/10/98
ANTIMONY, TOTAL 001 MSD 8§ 9BL1084 08/03/98 08/09/98 08/10/98
SELENIUM, TOTAL 001 S 98L1084 08/03/98 08/09/98 08/10/98
SELENIUM, TOTAL 001 REP S 98L1084 08/03/98 08/09/98 08/10/98
SELENIUM, TOTAL 001 MS S 98L1084 08/03/98 08/09/98 08/10/98
SELENIUM, TOTAL 001 MSD S 98L1084 08/03/98 08/05/98 08/10/98
THALLIUM, TOTAL 001 S 98BL1084 08/03/98 0B/09/98 08/11/98
THALLIUM, TOTAL 001 REP S 98L1084 08/03/98 08/09/98 08/11/98
THALLIUM, TOTAL 001 MS S 98L1084 08/03/98 08/09/98 08/11/98
THALLIUM, TOTAL 001 MSD S 9BL1084 08/03/98 08/09/98 08/11/98
VANADIUM, TOTAL 001 S 98L1084 08/03/98 08/098/98 08/10/98
VANADIUM, TOTAL 001 REP S 98L1084 08/03/98 08/09/98 08/10/98
VANADIUM, TOTAL 001 M8 S 9BL1084 08/03/98 08/09/98 08/10/98
VANADIUM, TOTAL 001 MSD S 98L1OB4 08/03/98 08/09/98 08/10/98
ZINC, TOTAL 001 S 98L1084 08/03/98 08/09/98 08/10/98
ZINC, TOTAL 001 REP S 98L1084 08/03/98 08/09/98 08/10/98
ZINC, TOTAL 001 MS § 98L10B4 08/03/98 08/09/98 08/10/98
ZINC, TOTAL 001 MsSD 8 9B8L1084 08/03/98 08/09/98 08/10/98
BONVP4

SILVER, TOTAL 002 S 98L1084 08/03/98 08/09/98 08/10/98
ALUMINUM, TOTAL 002 S5 S38L108B4 08/03/98 08/05/98 08/10/98
ARSENIC, TOTAL 002 S 98L1084 08/03/98 08/09/98 08/10/98
BARIUM, TOTAL 002 S 98L1084 08/03/98 08/09/98 08/10/98
BERYLLIUM, TOTAL 002 S 98L1084 08/03/98 08/09/98 0a/11/9¢
CALCIUM, TOTAL 002 S 9BL1084 08/03/98 08/09/98 08/10/98
CADMIUM, TOTAL 002 S 98L1084 0B/03/98 0B/09/98 08/10/98
COBALT, TOTAL 002 S 98L1084 08/03/98 08/09/98 08/10/98
CHROMIUM, TOTAL 002 S 98L1084 08/03/98 08/09/98 08/10/98
COPPER, TOTAL 002 S 9B8L1084 08/03/98 08/09/98 08/10/98
IRON, TOTAL 002 S 98L1084 08/03/98 08/09/98 08/10/98
MERCURY, TOTAL 002 5 98C0385 08/03/98 08/11/98 08/12/98
POTASSIUM, TOTAL 002 S 98L1084 08/03/98 08/05/98 08/10/98
MAGNESIUM, TOTAL 002 S 98L1084 08/03/98 08/09/98 08/10/98
MANGANESE, TOTAL 002 S 9BL1084 08/03/98 08/09/98 08/10/98
SODIUM, TOTAL 002 S 9BL1084 08/03/98 08/09/98 08/10/98

018



Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR
TNU-HANFORD B98-087

DATE RECEIVED: 0B/07/98 RPW LOT # :9808L242
CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
NICKEL, TOTAL 002 S 98L1084 08/03/98 08/09/98 08/10/98
LEAD, TOTAL 002 S 98L1084 08/03/98 08/09/98 08/10/98
ANTIMONY, TOTAL 002 S 98L1084 08/03/98 08/09/98 08/10/98
SELENIUM, TOTAL 002 § 98L108B4 08B/03/98 08/09/98 08/10/98
THALLIUM, TOTAL 002 S 98L1084 08/03/98 08/09/98 08/11/98
VANADIUM, TOTAL 002 S 98L10B4 (0B/03/98 08/09/98 08/10/98
ZINC, TOTAL 002 8 98L10B4 08/03/%98 08/09/98 08/10/98
BONVPS

SILVER, TOTAL 003 S 98L10B4 0B/03/98 08/09/98 08/10/98
ALUMINUM, TOTAL 003 S 98L10B4 08/03/98 08/09/98 08/10/98
ARSENIC, TOTAL 003 S 9B8L10B4  0B/03/98 08/09/98 08/10/98
BARIUM, TOTAL 003 S 98L10B4 08/03/98 08/09/98 08/10/98
BERYLLIUM, TOTAL 003 S 98L1084 08/03/98 08/09/98 08/11/98
CALCIUM, TOTAL 003 S8 98Ll0B4 08B/03/98 08/09/98 08/10/98
CADMIUM, TOTAL 003 S 9BL1084 08/03/98 08/0%/98 08/10/98
COBALT, TOTAL 003 S 98L10B4 (08/03/98 08/09/98 08/10/98
CHROMIUM, TOTAL 003 S 98L1084 08/03/98 08/09/598 08/10/98
COPPER, TOTAL 003 S 98L10B4 08/03/98 08/09/98 08/10/98
IRON, TOTAL 003 S 98L1084 08/03/98 08/09/98 08/10/98
MERCURY, TOTAL 003 S 98€0385 08/03/98 08/11/98 08/12/98
POTASSIUM, TOTAL 003 S 98L1084 08/03/98 08/09/98 08/10/98
MAGNESIUM, TOTAL 003 5 98L1084 08/03/98 08/09/98 08/10/98
MANGANESE, TOTAL 003 S 98L1084 08/03/98 08/09/598 08/10/98
SORIUM, TOTAL 003 S 98L10B4 08/03/98 08/09/98 08/10/98
NICKEL, TOTAL 003 S 9BL1084 08/03/98 08/09/98 08/10/98
LEAD, TOTAL 003 5 98L1084 08/03/98 08/09/98 08/10/98
ANTIMONY, TOTAL 003 S 9BL1084 08/03/48 08/09/98 08/10/98
SELENIUM, TOTAL 003 S 98L1084 08/03/98 08/09/98 08/10/98
THALLIUM, TOTAL 003 S 98L1084 08/03/98 08/09/98 08/11/98
VANADIUM, TOTAL 003 S 98L1084 08/03/98 08/09/98 08/10/98
ZINC, TOTAL 003 S 98L1084 08/03/98 08/09/98 08/10/98
BONVP6

SILVER, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/10/98
ALUMINUM, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/10/98
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Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR
TNU-HANFORD BY98-087

DATE RECEIVED: 08/07/898 RFW LOT # :9808BL242
CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
ARSENIC, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/10/98
BARIUM, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/10/98
BERYLLIUM, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/11/98
CALCIUM, TOTAL 004 S 98L10B4 0B/03/98 08/09/98 08/10/98
CADMIUM, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/10/98
COBALT, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/10/98
CHROMIUM, TOTAL 004 s 98L1084 08/03/98 08/09/98 08/10/98
COPPER, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/10/98
IRON, TOTAL 004 S 98L108B4 08/03/98 08/09/98 08/10/98
MERCURY, TOTAL 004 S 98C0385 08/03/98 08/11/98 08/12/98
BOTASSIUM, TOTAL 004 S 98Ll084 0B/03/98 08/09/98 08/10/98
MAGNESIUM, TOTAL 004 S 98L10B4 08/03/98 08/09/98 08/10/98
MANGANESE, TOTAL 004 S 98L10B4 08/03/98 08/09/98 08/10/98
SODIUM, TOTAL 004 S 98Ll0B4 0B/03/98 08/09/98 08/10/98
NICKEL, TOTAL 004 S 98L108B4 08/03/98 08/09/98 08/10/98
LEAD, TOTAL 004 S 98Ll10B4 08B/03/98 08/09/98 08/10/98
ANTIMONY, TOTAL 004 S 9$8L1084 08/03/98 08/09/9%8 08/10/98
SELENIUM, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/10/98
THALLIUM, TOTAL 004 5 98L1084 08/03/98 08/09/98 08/11/98
VANADIUM, TOTAL 004 S 98L1084 0B/03/98 08/09/98 08/10/98
ZINC, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/10/98
BOP2WS8

SILVER, TOTAL 005 S 98L1084 08/03/98 08/09/98 08/10/98
ALUMINUM, TOTAL 005 S 98L1084 08/03/98 08/09/98 08/10/98
ARSENIC, TOTAL 005 S 958L1084 08/03/98 08/09/98 08/10/98
BARIUM, TOTAL 005 S 98L1084 08/03/98 08/09/98 08/10/98
BERYLLIUM, TOTAL 005 S 98L10B4 08/03/98B 08/09/98 08/11/98
CALCIUM, TOTAL 005 S 9811084 08/03/98 08/09/98 08/10/98
CADMIUM, TOTAL 005 S 98L1084 08/03/98 08/09/98 08/10/98
COBALT, TOTAL 005 S 9811084 08/03/98 08/09/98 08/10/98
CHROMIUM, TOTAL 005 S 98L1084 08/03/98 08/09/98 08/10/98
COPPER, TOTAL 005 S 98L1084 08/03/98 08/09/98 08/10/98
IRON, TOTAL 005 S 98L1084 08/03/58 08/09/98 08/10/98
MERCURY, TOTAL 005 S 98C0385 08/03/98 08/11/98 08/12/98
POTASSIUM, TOTAL 005 S 9811084 08/03/98 08/0%/98 08/10/98
MAGNESIUM, TOTAL 005 S 98L1084 08/03/98 08/09/98 08/10/98
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Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD B98-087

DATE RECEIVED: 08/07/98 RFW LOT # :9808L242

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
MANGANESE, TOTAL 005 S 98L1084 08/03/98 0B/09/98 08/10/98
SODIUM, TOTAL 005 S 98L10B4 08/03/98 0B/09/98 08/10/98
NICKEL, TOTAL 005 S 98L1084 08/03/98 08/09/98 08/10/98
LEAD, TOTAL 005 S 98L1084 08/03/98 08/09/98 08/10/98
ANTIMONY, TOTAL 005 S 98L1084 08/03/98 08/09/98 08/10/98
SELENIUM, TOTAL 005 S 98L1084 08/03/98 08/09/98 08/10/98
THALLIUM, TOTAL 005 S 98L1084 08/03/98 0B/09/98 08/11/98
VANADIUM, TOTAL 005 S 98L1084 08/03/98 08/09/98 08/10/98
ZINC, TOTAL 005 S 98L1084 08/03/98 08/09/98 08/10/98

LAB QC:

SILVER LABORATORY LC1 BS 5 98L1084 N/A 08/08/98 0B/10/98
SILVER, TOTAL MB1l S8 98L1084 N/A 08/09/98 08/10/98
ALUMINUM LABORTORY LC1 BS S 98L1084 N/A 08/09/98 08/10/98
ALUMINUM, TOTAL MB1 S 9BL1084 N/Aa 08/09/98 08/10/98
ARSENIC LABORATORY LCl BS 8 98L1084 N/A 08/09/98 08/10/98
ARSENIC, TOTAL MB1 S 98L1084 N/A 08/09/98 08/10/98
BARIUM LABORATORY LC1 BS 5 98L1084 N/A 08/09/98 08/10/98
BARIUM, TOTAL MB1l S 98L1084 N/A 08/09/98 08/10/98
BERYLLIUM LARORATORY LC]1 BS § 98L1084 N/A 08/09/98 08/11/98
BERYLLIUM, TOTAL MB1l S 98L1084 N/A 08/09/98 08/11/98
CALCIUM LABORATORY LC1 BS 8 98L1084 N/A 08/09/98 08/10/98
CALCIUM, TOTAL MB1 S 98L1084 N/A 08/09/98 08/10/98
CADMIUM LABORATORY LC1 BS 5 98L1084 N/A 08/09/98 08/10/98
CADMIUM, TOTAL MB1 § 98L1084 N/A 08/09/98 08/10/98
COBALT LABORATORY LCl1 BS S 98L1084 N/A 08/09/98 08/10/98
COBALT, TOTAL MB1 S 98L1084 N/A 08/09/98 08/10/98
CHROMIUM LABORATORY LC1l BS S 98L1084 N/Aa 08/09/98 08/10/98
CHROMIUM, TOTAL MB1 5 98L1084 N/A 08/09/98 08/10/98
COPPER LABORATORY LC1 BS S 9$8L1084 N/A 08/09/98 08/10/98
COPPER, TOTAL MB1 S 98L1084 N/A 08/09/98 08/10/9%8
IRON LABORATORY LC1 BS S 98L1084 N/A 08/09/98 08/10/98
IRON, TOTAL MB1 S 98Ll1084 N/A 0B/09/98 0B/10/98
MERCURY LABORATORY LC1 BS S 98C0385% N/A 08/11/98 08/12/98
MERCURY, TOTAL MB1 S 98C03B5 N/A 08/11/98 08/12/98
POTASSIUM LABORATORY LC1 BS S 98L1084 N/A 08/09/98 08/10/58
POTASSIUM, TOTAL MB1 S 98L1084 N/A 08/09/98 08/10/98
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Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR
TNU-HANFORD B98-087

DATE RECEIVED: 08/07/98 RFW LOT # :9808L242

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
MAGNESIUM LABORATORY LC1 BES S5 98L1084 N/A 08/09/98 08/10/98
MAGNESIUM, TOTAL MB1 S 98L10B4 N/A 08/09/98 08/10/98
MANGANESE LABORATORY LC1 BS S 98L1084 N/A 08/09/98 08/10/98
MANGANESE, TOTAL MB1 S 9BL1084 N/& 08/09/98 08/10/98
SODIUM LABORATORY LC1 BS S 98Ll024 N/A 08/09/98 08/10/98
SODIUM, TOTAL MB1 S 98L1084 N/A 08/09/98 08/10/98
NICKEL LABORATORY LC1 BS S 98L1084 N/A 08/09/98 08/10/98
NICKEL, TOTAL MB1 S 98L1084 N/A 08/09/98 08/10/98
LEAD LABORATORY LC1 BS S 98L1084 N/A 08/09/98 08/10/98
LEAD, TOTAL MB1 S 98L1084 N/A 08/09/98 08/10/98
ANTIMONY LABORATORY LC1 BS S 98L10B4 N/A 08/09/98 08/10/98
ANTIMONY, TOTAL MB1 S 98L1084 N/A 08/09/98 0B8/10/98
SELENIUM LABORATORY LCl1 BS S 98L1084 N/A 08/09/98 08/10/98
SELENIUM, TOTAL MB1 S 9BL1084 N/a 08/0%/98 08/10/98
THALLIUM LABORATORY LC1 BS S 98L1084 N/A 08/09/98 08/11/98
THALLIUM, TOTAL MB1 S 98L10B4 N/A 08/09/98 08/11/98
VANADIUM LABORATORY LC1l BS 8 98L1084 N/A 08/09/98 og/10/98
VANADIUM, TOTAL ME1l S 98L1084 N/A 08/09/98 08/10/98
ZINC LABORATORY LC1 BS S 98L1084 N/A 08/09/98 08/10/98
ZINC, TOTAL MB1l S 9BL10B4 N/A 08/09/98 08/10/98

noo
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SE - Seqlmenl
S Shone WS [MSD 0 l
?S o |owt| BoNvP3 O [5ehs 1235 v
oS - S:u_m 2l 4 J Y Y%
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Bechiel Hanlord Inc. J CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B98-087-23 I"“;e 1 of .2
i Collector Company Contact Telephone No. roject Coordinator Data Turaaround
Fahlberg/Niclson Steve Marske 3734316 RENT, §J R.J
I'roject Designation Sampling Location F No. < !‘J/‘;!
105-C Phase Il - Verification Sampling - Concrele F5-C 98-087 B 4“5 !
lee Chest No. Field Logbeok No. tethod of Shipment v
Lt 3 Fa) ﬁ ot E BL 1308-2 Federal Express -~
hipped To Offsite Property No. |Bitl of Lading/Air Bill No, (: ‘ (T
St b DECRA LabneT| Ao 34 ac
" . . . . /
Vaste Designation Client determined no wasle codes assocm‘lad with this project. COA
POSSIBLE SAMPLE HAZARDS/REMARKS None Cool 4" None None
Preservation
G
Type of Container G G : G
No. of Contziner(s) ¢ i I !
Special Handling and/or Storage Volume 60ml. 60mL 60mL 60mL
Activity Scan | PCB3 - 8080 [See stem (1) in | KCP Merals -
{Aracor-284)}  Special 60104 (Add-
SAMPLE ANALYSIS (< il omee
AN - (CV)
Sampie No Matrix * Sample Date Sample Time |3, . (4] AR PR T FIERIRRa TrE DS s R B s
BONVP3 Other Solid % -3 4% |235 b § X &NV 2
BONVP4 Other Solid ? -4 'ﬁg 1235 ¢ X w rx 2
5 Other Solid J-3-48 1253 X X BDN\’ )(4
VP6 Other Solid T-3 4% 1312 X X BLN\] X5
oP2W8 Other Sofid §-39¢ | 1337 X X B V).
BPECIAL INSTRUCTIONS Matrix *
CHAIN OF POSSESSION Sign/Print Names s . ol
< (1) Ganma Spectroscopy [Cesium-137, Cobalt-60, Luopium-152, Eureprum-1 54, SE ~ Sedmmemt
ﬁ%mslmj Ity } l‘ )mcf[,mei eceived By Date/Tine Europium-155); ksotopic Plutoniwn . [solopic Uranivm; Americium-241; Strontium- SO = Sold
: ‘, 89.90 -- Total § si -
sg/ﬂ»{\L ' w’.)’\ L NW\} A JY}‘IL C{’LQ X o w oo w:?:‘
elinguished 13y _ Date/Time recen ed By Date/Time (: : 2!'
— = ]
Fedud M ey 12148 0950 BS - Drum Solids
elinquished By T DateTime ecened Py 7 Dale/Time lf)l : ?""" Lsquids
(211114
Wi Wipe
elinquished By Date/Time eceived I}y DateTime l\ [\":h:::"""
X (iher
LABORATORY Fsccucd By ] Title e Fune
SECTION
FINAL SAMPLE | sposal Method Disposed [y Date Fune
DISPOSITION




N 55
RECRA { P
L 4 LabNet & & A
N Y 7. 4y ot
a division of Recra Environmental, inc. { o f{;p,‘k ‘4 N |
- - ! [/, w
Virtual Laboratories Everywhere \ % [oé;;@ 0 § /
Recra LabNet Philadelphia ‘_‘fs;% 2 o~
. N )
Analytical Report NGES 520263?3‘/
Client : TNU-HANFORD W.0.# : 10985-001-001-9999-00
RFW# ; 98081242 Date Received : 08-07-98

SDG/SAF: H0187 /B98-087

PCB
The set of samples consisted of five (5) soil samples collected on 08-03-98.

The samples and their associated QC samples were extracted on 08-13,18-98 and analyzed on 08-
14,15,19-98 according to Recra OPs based on SW846, 3rd Edition, Method 3540 and Method 8081.

The following is a summary of the QC results accompanying the sampie results and a description of
any problems encountered during their analyses:

1. The cooler temperature upon receipt has been recorded on the chain-of-custody.
2. The required holding time for extraction was met with the exception of samples BONVP3,

BONVP5 and BONVP6. All analyses holding time were met. A copy of the Sample
Discrepancy Report has been enclosed.

3. The samples and their associated QC samples received a sulfuric acid and sulfur cleanup.
4. The method blanks were below the reporting limits for all target compounds.
5. All surrogate recoveries were within acceptance critera.

6. The blank spike sample (98LE1248-MB1 BS) contained Aroclor-1268 at a level above the
reporting limit. However, Aroclor-1268 was a non-target compound and was not detected in
any samples processed with this blank spike at levels or above the reporting limit. A copy of the
Sample Discrepancy Report (SDR) has been enclosed.

7. All matnix spike recoveries were within acceptance criteria.

8 All initial calibrations associated with this data set were within acceptance criteria,

The resuits presented in this report relate only to the analytical testing and conditions of the sampies at receipt and during storage. Al pages of this report are integral parts
of the analytical data. Therefore, this report should only be reproduced in its entirety of 10 pages.

001

208 Welsh Pool Road « Lionville, PA 19341-1333 » (610)-280-3000 + Fax (610) 280-3041



¢ LabNet

a division of Recra Environmental, Inc.

L RECRA

Virtual L aboratories Everywhere

9. All continuing calibration standards analyzed prior to sample extracts were within
acceptance criteria.

10. Patterns for Aroclor-1254 and Aroclor-1260 were identified in these samples. The reported
Aroclor was chosen based on the best pattern and fit. Quantitation was performed using
congeners common to both Aroclors to give the best overall total PCB concentration.

‘ q-2¢-47
F"". J. Michae] Taylof Date
Vice President

Lionville Analytical Laboratory

samipebiwordé. Ohpest-pebitrusp242. doc
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GLOSSARY OF PESTICIDE/PCB DATA

DATA QUALIFIERS

U

BS

BSD

DL

NA
DF
NR

SP

detected. The mummum
i the compound was analyzed for but. not dete :
ﬁggf, iinhztt fore the ss::ople (not the method detection limit) is reported with the U

(e.g., 10U).

' ' 1 analvte is
1 estimated value. This flag is used in cases where 2 target analyte
;n:x:s ara: ievel less than the iower quantification lew}. If the limit of guantificanion
is 10 ug/L and a concentration of 3 ug/L is calculated, it is reported as 3J.

This flag is used when the analvte is found in t.he_asspcia:ed blank as well as in the
sample. It indicares possible/probabie blank contamination.

Indicates that the compound was detected beyond the calibranion range and was
subsaquently analyzed at a dilution.

Interference.

NS
Indicates blank spike in which reagent grade water is spiked with the CLP matrix
spiking soiutions and carried through all the steps in the method. Spike recoveries are
reported.
Indicates biank spike duplicate.
Indicates matrix spike.
Indicates matrix spike dupiicate.
Mumﬂmmovaismmtobuﬂwdbmdwmhadmbedihnzdfor
analysis.

Not Applicable.
Dilution Factor.
Not Required.

Indicates Spiked Compound.

RFW 21-21-035/A-02/96

; (3



GLOSSARY OF PESTICIDE/PCB DATA

This flag is used for a pesticide/Aroclor target analyte when there is greater

P =
than 25% difference for detected concentrations berween the two GC colurnns
(see Form X). The lower of the two values is reported on Form I and flagged
M‘ﬂl a IIPII-

D = This flag identifies all compounds identified in an analysis at a secondarv
dilution factor.

C = This flag applies to a compound that has been confirmed by GC/MS

RFW #2'-::-035/A-03/97

U4



Recra LabNet Philadeiphia Sample Discrepancy Report (SOR) spR #: GsGC a2y

initiator: _(G. tooe RFW Batch: Q0% 240 /93owi-zue.  Parameter OPLR
Date: _¥-1449Y Samples: - Q) [ ooy ous Matrix: S\
Client TNY Method: @A}M&Lﬂ__ Prep Batch: AxiF 134y

1. Reason for SDR -
a. COC Discrepancy __ Tech Profile Emor __ Client Request __ Sampler Error on C-O-C
__ Transcription Eror __ Wrong Test Code  __ Other
b. Genearal Discrepancy _
__ Missing Sampie/Extract __ Container Broken __ Wrong Sample Pulled __ Label ID's iliegible
Hold Time Exceeded __ Insufficient Sample __ Preservation Wrong __ Received Past Hold
—_ Improper Bottie Type ~ Not Amenabie to Analysis

Note : Varified by [Log-in] or [Prep Group) (cifcie)...signature/dete:
c. QC Problem (Inciude all relevant specific results; attach data if necessary)

’Bf) CU\"K,LA\L_L roelas -V 20LY ot \:t\(.l.k.\.\ o Nich bewaly M v
ONoMss Clienks SO~@lsy  Srdroedd 3l o %Hﬁ% oden.

x ")

Athor -126¥ IS oo non Yot Compond. Gl Mo signe Ficont Jawds

were  idend o AL
2. Known or Probable Causes(s)

3. Dig:usslon and Proposad Action Other Description:
= Following Sampl
ng Samples:
Re-leach

::-:’mcl

Revise EDD

Change Testi Code t0
Placs On/Take Off {

4. Project Manager instructions...signsture/date: -]

- Disagres with Proposed Action; See Instruction
nclude in Case Namative
— Client Contacted:
Date/Person
Add

— Cancel

5. Flr':'a.l'i ?ic.gon...wrrwd-]?: —ST[EIE; t::I Other Explanation:
re-{log]{leach]{extract)[digest circle
X Inciuded in Case Namative } (circte)
__ Hard Copy COC Revised
- Electronic COC Revised
— EDD Corrections Compileted

When Final Action has been recorded, forward original to QA Specialist for distribution and filing.

Route Distribution of Completed SOR Route Distribution of SDR
ﬂmb':'ao' J. Mi :
anager: J. Michaei Taylor —  _ Inorganic: Perrone
Project Mgr- \ __ GC/LC: Ryckiak/Schnell
Section Mgr: urke/Danieis — MS: LeMin/Mcintyre/Taylor/Kasdras
X QA (file): Racioppi __ Log-in: Toder
__ Data Management: Feldman Admin: Soos
__ Sample Prep: Schnell/Doughty/Kauffman " Other:

FEEELT
L1 E]

L-WLODGE-0708 -
U5



Recra LabNet Philadelphia Sample Discrepancy Report (SDR) spr #: 2129w 8

Inttiator. _>’ % RFW Batch: 9505 342 Parameter. 0)’6_;6
Date: 11 Samples:  _noy 003 209 Matrix Sa//
Client: TV Method: AWWIGLP/ Prep Batch: _ g« £F /72
1. Reason for SDR _
a. COC Discrepancy __ Tech Profile Emor  __ Client Request __ Sampler Error on C-O-C
__ Transcription Error __ Wrong Test Code  __ Other
b. General Discrepancy ' ‘
Missing Sample/Extract ___ Container Broken __Wrong Sample Pulled ___ Label‘ iD's lllegible
_ Hold Time Exceeded __ Insufficient Sample __ Preservation Wrong  __ Received Past Hold

__Improper Bottie Type __Not Amenable to Analysis
Note - Verified by {Log-In] or [Prep Group} (circle).. signature/date:
" c. QC Problem (Include ail relevant specific results; attach data if necessary)

2. Known or Probabie Causss(s)
These .u,-?rbs were )u‘;(' mde gmiide B Qc\l’ncﬁh_s | ‘/0/, $ &y ffa/o/n? e
s excoeded. The pest-oT e goup (002, 09 wore aunilabe Gud axhacked o V-

3. Discussion and Proposed Action Other Description:
__Re-iog

__Entire Batch

__ Following Samples:

Re-leach

Re-extract

Re-gigest

Revise EDD

Change Test Code to

__ Place On/Take Off Hold (circie)

4. Project Manager Instructions.. signsture/dats:

__ Concur with Proposed Action
isagree with Proposed Action; See instruction . ‘
nciude in Case Narrative M&-\m U MO e B Ao
a2 Client Contacted: w '
Eatelperson ‘ojewgen, QIS ( =oE T Hown 3

dd
__ Cancel

—

(-

§. Final Action...signature/date: Other Explanation:
Verified re-{log][ieach]{exiract][digest]{analysis] (circie)
Inciuded in Case Narrative

—_ Hard Copy COC Revised
_ Electronic COC Revised
_.. EDD Corrections Compieted
When Final Action has been recorded, forward original to QA Specialist for distribution and filing.
Route Distribution of Completeq SOR Route Distribution of gﬁmﬂg SOR
— X Initiator - Meatais: Doug
-~ X Lab Manager: J. Michael Taylor —  _ Inorganic; e
4 X Project Mgr: 4 : ﬁ‘ FS‘L; 2z X Gmc%neu
— X Section Mgr: Siery/Du aniels — M8 Le ntyre/Tayior/Kasdras
— X QA (file): Racioppi —  __ Log-in: Toder
— __Data Management: Feldman — __Admin: Soos
—  __ Sampie Prep: Schneil/Doughty/Kauffman — . Other
L-WI-00B/E-07/58

U g




Recra LabNet - Lionvilla Laboratory

PCBs by GC Report Date: 0%/01/98 16:32
FW Bateoeh Numnbher: S9808L242 Client: TNU-HANFORD B98-087 Work Order:. 10985001001 Page: 1 ~
Cust ID: BONVP3 BONVP4 BONVPS BONVP6 BONVP6 BONVP6 EE
Samprl e RFWH : 001 0oz 003 004 004 MS 004 MsSD
tnformarion Matrix: SOIL SOIL SOIL SOIL SCIL SOIL ,
D.F.: 1.00 1.00 1.00 1.00 1.00 1.00
Units: UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG
Surrogate: Tetrachloro-m-xylene 95 ¥ 75 % 65 % B8 % B85 % 9 %
Decachlorobiphenyl B4 % 56 % 70 ¥ 91 % 82 % 87 %
so=cus=ss-s—s=S=====sss-st====c===Ss=s=ss====fl=ss=s=======fl============fl=======f====fl=====s===zz==fle-==========Ff]
Aroclor-1016 290 U 41 U 74 U 180 O 186 U 180 U
Aroclor-1221 580 U 81 U 150 U 370 O 360 U 350 U
Aroclor-1232 290 U 41 U 74 U 180 U 180 U 180 U
Aroclor-1242 o 290 U 41 U 74 U 180 O 180 U 180 U
Aroclor-1248 290 U 41 U 74 U 180 U 180 U 180 U
Aroclor-1254 270 200 74 U 180 U 94 % 97 %
Aroclor-1260 290 U 41 U 74 U 180 U 180 U 180 U
I
Cust ID: BOP2WS PBLKNC PBLKNC BS PBLKMR PBLKMR BS
Sample RFW# : 005 98LE1373-MBl1 9BLE1373-MB1 98LE1348-MBl1 9fLE1348-MB1
Information Matrix: SOIL SOIL SOIL SOLID SOLID
D.F.: 1.00 1.00 1.00 1.00 1.00
Units: UG/KG UG/KG UG/KG 1IG/KG UG/KG
Surrogate: Tetrachloro-m-xylene 70 % 70 ¥ 65 % 85 % 88 %
Decachlorobiphenyl 71 % 76 % 73 % 89 % 93 %
s===s=sssu-s=Sszz=zzz-sss-==sssssssszz=sc=s==flassssssx=css=flss=s=s=s=s=sfl=s=sss==z===f]l==s=========fl=cz=========f]
Aroclor-1016 - 40 U 33 U 33 u 33 U 33 U
Aroclor-1221 B0 O 67 U 67 U 67 U 67 U
Aroclor-1232 40 U 33 O 33 U iz u 33 U
Arocloer-1242 40 O 33 U 33 0O 33 U 33 O
Aroclor-1248 40 U 33 U 33 U 313 U 33 U
Aroclor-1254 120 33 U 83 % i3 U 92 %
Aroclor-1260 40 U 33 U 33 U 33 U 33 U

U- Analyzed, not detected. J- Present below detection limit. B= Present in blank. NR= Not reported. NS= Not spiked.
%= Percent recovery. D= Diluted out. I= Interference. NA= Nct Applicable. *= Cutside of EPA CLP QC



Recra LabNet - Lionville Laboratery
PCB  ANALYTICAL DATA PACKAGE FOR
TNU-HANFORD B3%B-087

DATE RECEIVED: 08/07/98 RFW LOT # :9808L242

CLIENT ID RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
BONVE3 001 S 98LE1373 (08/03/98 08/18/98 0B/19/98
BONVP4 002 S 98LE1348 08/03/98 08/13/98 08/15/98
BONVES 003 S 9BLE1373 08/03/98 08/18/98 08/19/98
BONVES 004 S 98LE1373 0B/03/9%8 0B/18/98 0a8/19/98
BONVP6E 004 MS S 3$BLE1373 0B/03/98 08/18/98 08/19/98
BONVPE 004 MSD S 98LE1373 {(8/03/98 0B/18/98 08/19/98
BOP2WS 005 S 98LE1348 0B/03/98 08/13/98 08/15/98

LAR QC:

PELKNC MB1 S 98LE1373 N/A 08/18/98 08/19/98
PBLKNC MB1 BS S S8LE1373 N/A 08/18/98 08/19/98
PBELKMR MB1 SO 98LE1348 N/A 0B/13/38 08/14/98
FBLKMR MB1 BS S0 98LE1348 N/&a 08/13/58 08/14/98

DOE
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L( 1,)( 1% (A4 A FIELD PERSONNEL: SOMFLETE ONLY SHANED AREAS [ .Ch;abNei
Cliemt T/Ué( - f/ﬂ 111{{')7”(@ 673 -05 2 Refrigerator # ‘7) 3 =
Est. Final Pro}. Sampling Date #Type Container anulvd
project # 10GB5- O01-©O1- 9999-00 Soid g lo,
Project ContacPhone # STEVE Mansxe 313-4y3v6 Volume Liquid
RECRA Project Manager MARE  Swuneinsn | Soid {e0) 112
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IR

e i) Thanbnd tac, l CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B98-087-23 [Pags 1 o -3] % .'!
b ollecinr Company Coatact Telephone No. roject Coordinator Dats Turparound
{ aldberg/Nidlsan Sieve Marske 3734346 RENT, 81
Project Designation Sampling Location AF No. @
5 C Phase 1 Veaticsion Sampling - Concrele 105-C 98-087 3 4“5 k"(
tce Clygst Noi, Field Logbook Ne. [Method of Shipment
l[)f Lt 9 o ( ) £11309-2 Federal Fxpress . S
Shipped di Offsite Pryperty No. [Bilk of Lading/Air Bill No. 4'_..) C \ C
st RERA LibNeT| A% P30 ([
Wasle Designation Client delermined no waste codes associated with this project C0A U
'
e —
POSSIHLE SAMPLE HAZARDYREMARKS i None Cool 4 None Hone
Preservation .
Type of Container i G i aG
Nu. of Container(s) o ! I l
Special Handling and/or Storage Volume 6t 60ml. GUmi. 60ml.
Activily Scan t PCBs - BGSO [Seritem (3} in | ICP Merals -
| Arochw-1154) Special SOI0A {Add-
. . rermas arucHons on} |t cad).
SAMPLE ANALYSIS -y Metcory -
| M-V
Sample No Matrix * Sample Date Sample Time S )
: .
BONVP3 Othes Solid % -3 9% |35 A X &N\)KQ_
BONVP4 Other Solid ¥-3-4 }4 1135 1§ X NJ X
BONVES Other Solid ¥-3-98 1263 Y X N\l[)(l.[
BONVPE Other Solid ¥-349y 13- X X
ROP2WE Other Solid ¥-3-9¢ 1337 X X BDP ’D~
ISPECIAL INSTRUCTIONS Matrix *
CHAIN OF PORSESSTON Sign/Prinl Names s . Soi
, {1 Gawma Spectroscopy {Cesiom-137, Cobati-60. Ewopwin-152, Saropom- 154, s R s:‘;lmm[
elinguished Wy \ P )alc:’l’imcj' N Received By - ] Date/Time Futopiun-1551; sotopic Plaomom Isotopic Hann. Amencmm- 241 Strontivm- 561 Sahd
Ai TP B M . R y 8990 .. Todad § udyge
T g (o <y ot 5
tetmﬁiuslwd Iky - Date/Tune cceived By Dhate/Tune 0 i
- v ' . . A - Al
t (d t‘-t X1 ook 8' 21438 M%C DS - Druns Solus
ehingmsived {hy Y DoateTime WReceived By o Date Time m Diunt Laiguids
¥ Tiay
wi Wl’:‘
[Retnqunhed 1y Dhae/Tone eccived By Date/Tune ! | o
v Vepgetstum
r X lulir
FLABORATORY [Hecenod iy Lule Date Tune
SECHION
FINAL SAMPLE | Duposal dalod Inspised thy Mate tane
DISPFOSLLION
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Thermo Nutech Bechtel Hanford Inc.
W.0O. No, N8-08-014-7487, SDG H0187 P.O. TRB-SBB-207925

Case Narrative

1.0 GENERAL
Thermo Nutech Sample Delivery Group HO187 is comprised of five solid samples designated under
SAF No. B38-087 with a Project Designation of | 105-C Phase |l - Verification Sampling - Concrete.

The sample was received as stated on the Chain-of-Custody documents.

2.0 ANALYSIS NOTES

21 Total Strontium Analyses
No problems were encountered with the analyses.

2.2 Isotopic Uranium Analyses
The U235 LCS recovery was 78%, less than the lower protocol limit of 80% but within the
3o total limit of 74-126%. The MDA's of the uranium isotopes for the LCS were greater
than the RDL, however due to the activity of the LCS the eievated MDA's are not a
probtem.

2.3 Isotopic Plutonium Analyses
No problems were encountered with the analyses. Some MDA's were greater than the
RDL due to relatively low tracer yields. The samples were counted for at least 1000
minutes each in order to acheive an MDA as close to the RDL as possible.

2.4 Americium-241 Analyses
No problems were encountered with the analyses. All sample MDA's were less than the
RDL.

2.5 Gamma Scan Analyses
All MDA's were greater than the RDL's due to the limited amounts of samples received.
The aliquots for the analysis were musch less than the target 750 g.



SDG 7487

Contact. N. Jogeph Verville

TMA/RICHMOND

SAMPLE DELIVERY GROUP H0O187

SAMPLE SUMMARY

Client Hanford
Contract TRB-SEB-207925
Case no SDG HO187

LAB CHAIN OF
CLIENT SAMPLE ID LOCATION MATRIX LEVEL SAMPLE ID SAF NO CUSTODY COLLECTED
BONVE3 105-C SQLID N80E014-01 B98-087 B%3-087-23 08/03/98 12:35
BONVP4 105-C SCLID NBO8014-02 B98-087 BI8-087-23 08/03/98 12:35
BONVPS 105-C SQLID N808014-03 B9B-087 B98-087-23 08/03/98 12:53
BONVP6 105-C S0LID N808014-04 BY8-087 B9B-087-23 0B/03/98 13:132
BOP2WH 105-C S0LID NODBA014-05 B98-087 B9B-087-23 08/03/98 11:37
Method Blank SOLID NB0B0O14-07 B98-087
Lab Control Sample SOLID NB0B0Ol4-06 BSB-087
Duplicate (NRO8C14-01) 105-C SOLID N§08014-08 BE8-087 08/03/98 12:35
Lab id TMANC
Protocol Hanford
SAMPLE SUMMARY Version Ver 1.0
Page 1 Form DVD-CS
SUMMARY DATA SECTION Version 3.06
Page 3

Report date

08/271/98




S5DG 7487

Contact N, Joseph Verville

TMA/RICHMOND

SAMPLE DELIVERY GROUP HD187

QC SUMMARY

Client Hapnford

Contract TRB-SBB-207925

Case no SDG H0187

CHAIN OF % SAMPLE BASIS DAYS SINCE LAB DEPARTMENT
QC BATCH  CUSTODY CLIERT SAMPLE ID MATRIX SOLIDS AMQUNT  AMOUNT RECEIVED COLL SAMPLE ID SAMPLE 1D
7487 B98-087-22 BONVE3 SOLID 08/05/98 2 Ng08014-01 7487-001
BONVP4 SOLID 08/05/98 2 NBO8O14-02 7487-002
BONVPS SOLID 08/05/98 2 N808014-03 7487-003
BONVPE SOLID 08/05/98 2 NB80BQl4-04 7487-004
BOP2WS SQOLID 08/05/98 2 NBOB014-05 7487-005
Method Blank S0LID NBOB0O24-07 7487-007
Lab Control Sample S0LID N808014-06 7487-006
Duplicate (N80OB0O14-01) SOLID 08/05/38 2 NBOBD14-08 T487-008
Lab id TMANC
Protocel Hanford
QC SUMMARY Version Ver 1.0
Fage 1 Form DVD-QS
SUMMARY DATA SECTION Jersion 3.06

Page 4

Report date

08/27/98




SDG 7487
Contact N. Jogeph Verville

TMA/RICHMOND

SAMPLE DELIVERY GROUP HO187

PREP BATCH SUMMARY

Client Hanford
Contract TRB-SBB-207925
Case no SDG HO1B7

PREPARATICN ERROR PLANCHETS ANALYZED QUALI-
TEST MATRIX METHOD BATCH 20 % CLIENT MORE RE BLANK LCS DUP/ORIG MS/ORIG FIERS
Alpha Spectroscopy
AM SCLID Americium 241 in Soil 2785-105 5.0 5 1 1 /1
PU SOLID Plutonium, Isotopic in Soil 2785-105 5.0 5 1 1 1/1
u SOLID Uranium, Isotopic in Soil 2785-105 5.0 5 1 1 1/1
Beta Counting
SR SOLID Strontium, Total in Soil 2785-105 10.0 5 1 1 1/1
Gamma Spectroscopy
GAM SOLID Gamma Scan 2785-105 15.0 S 1 1 1/1

Duplicates and Matrix Spikes are those with original (Client} sample in this Sample Delivery Group.

Blank and LCS planchets are those in the same preparation batch as some Client, Duplicate or Spike sample.

PREP BATCH SUMMARY
Page 1
SUMMARY DATA SECTION
Page 5

Lab id

Protocol

TMANC

Hanford

Ver 1.0
DVD-PBS
3.06

08/27/98

Version

Form

Version

Report date




SDG 7487

Contact N. Joseph Verville

CLIENT SAMPLE ID

LAB SAMPLE ID

TMA/RICHMOND

SAMPLE DELIVERY GROUP HO187

WORK SUMMARY

Client Hanford
Contract TRB-SBB-207925
Cage no SpPG HO187

LOCATION MATRIX COLLECTED SUF-
CUSTODY SAF No RECEIVED PLANCHET TEST FIX ANALYZED REVIEWED BY METHOD
BONVP3 N808014-01 7487-001 AM 08/19/98 08/24/98 NIV Americium 241 in Soil
105-C SOLID 08/03/98 7487-001 GAM 08/12/98 08/24/98 NJV Gamma Scan
B9§-007-23 B38-087 08/05/58 7487-001 FU 08/17/98 08/24/%8 WJIV Plutonium, Isotopic in Soil
7487-001 SR 08/12/98 08/24/98 NIV Strontium, Total in Soil
7487-001 o} 08/13/98 08/24/98 NJV Uranium, Isctopic in Soil
BONVP4 N80BO14-02 7487-002 AM 08/15/58 08/24/98 NIV Americium 241 in Soil
105-C SOLID 08/03/98 T487-002 GAM 08/12/98 08/24/98 NJV Gamma Scan
B9B-DB7-23 B98-087 0B/05/98 7487-002 Pu 08/17/98 08/24/98 NJV Plutonium, Isctopic in Soil
T487-002 SR 0B/12/98 08/24/98 NJV Strontium, Total in Soil
“487-p02 u 08/13/98 08/24/9$8 NJV Uranium, Isotopic in Soil
BONVPS N808014-03 7487-003 AM 08/19/98 08/24/98 NJV Americium 241 in Soil
105-C SCLID 08/03/98 T487-003 GAM 08/13/%8 08/24/98 NJV Gamma Scan
B38-087-23 B98-087 08/05/98 T487-003 PU 08/17/98 08/24/98 NJV Plutonium, Isotopic in Soil
7487-003 SR 08/12/98 08/24/98 NJV Strontium, Total in Soil
7487-003 U 08/13/98 O08B/24/98 NJV Uranium, Isotopic in Soil
BONVPE NB0B014-04 T487-004 M 08/15/98 08/24/98 NJV Americium 241 in Soil
105-C SOLID 0B/03/98 “487-004 GAM 08/13/98 08/24/98 NJV Gamma Scan
B98-087-23 B9B8-087 08/05/98 T487-004 BU 08/17/38 0B/24/98 NJV pPlutonium, Tsotopic in Soil
T487-004 SR 08/12/98 08/24/98 NIV Strontium, Total in Soil
7487-004 u 08/13/98 08/24/98 NJV Uranium, Isotopic in Soil
BOP2WS NB08014-05 "487-005 AM 08/123/98 08/24/98 NJV Americium 241 in Soii
105-C SOLID 08/03/98 T487-005 GAM 08/12/98 08/24/98 NJV Gamma Scan
B9B-087-23 B98-087 08/05/98 "487-005 j2l8) 08/17/98 08/24/98 NJV Plutonium, Isotopic in Soil
"387-005 3R 08/12/38 08/24/98 NJV Strontium, Total in Soil
T487-005 g 08/16/98 08/24/98 NJV Uranium, Isotopic in Soil
Method Blank NB0OB014-07 7487-007 aM 08/19/98 08/24/98 NIV Americium 241 in Soil
SOLID 74B7-007 GAM 08/14/98 08/24/98 NIV Gamma Scan
B98-087 7487-007 PU 08/17/38 08/24/98 NIV Plutonium, Isotopic in Soil
7487-007 3R 08/12/98 08/24/98 NJV Strontium, Total in Soil
T487-007 ) 08/13/98 08/24/98 NJV Uranium, Isctopic in Soil

WORK SUMMARY
Page 1
SUMMARY DATR SECTION
Page &

Lab id

Protocol

TMANC
Hanford

Varsion Ver 1.0
Form DVD-CKS

Version 3.06

L Report date 08/27/98 J




TMA/RICHMOND

SAMPLE DELIVERY GROUFP H0187
SDG 7487 CZlient Hanford

Contact N. Joseph Verville WORK SUMMARY, cont. Contract TRE-SBB-207925
Case no SDG H0187

CLIENT SAMPLE ID LAB SAMPLE ID
LOCATION MATRIX COLLECTED SUF-
CUSTODY SAF No RECEIVED PLANCHET TEST FIX ANALYZED REVIEWED BY METHOD
Lab Control Sample NEBQ8014-06 7487-006 AM 08/19/98 08/24/98 NIV Americium 241 in Soil
S0LID 7487-00% GAM 08/13/%8 0B/24/98 NIV Gamma Scan
B98-087 7487-006 PU 08/17/58 08/24/98 NJV Plutonium, Isotopic in Soil
7487-006 SR 08/12/98 08/24/98 NJV Strontium, Total in Soil
7487-006 9] 08/13/98 08/24/98 NJV Uranium, Isotopic in Soil
Duplicate (N808014-01) N80B8G14-08 7487-008 AM 08/19/98 08/24/%8 NJV Americium 241 in Soil
105-C SOLID 08/03/98 7487008 GAaM 08/14/98 08/24/98 NJV Zamma Scan
B9B-087 08/05/98  7487-008 P 08/17/98 "08/24/98 NJV Plutonium, Isotopic in Soil
7487-008 SR 08/12/98 G8/24/98 NJV Strontium, Total in Soil
7487608 u 08/13/98 08/24/98 NIV Uranium, Isotopie in Soil

COUNTS OF TESTS BY SAMPLE TYPE
TEST SAF No METHOD REFERENCE CLIENT MORE RE BLANK LS DUP SPIKE TOTAL
AM B98-087  Americium 241 in Soil AM/CMPLATE 5 1 1 1 8
GAM B98-087 Gamma Scan GAMMANT 5 1 1 1 il
PU Bg8-087 Plutonium, Isotopic in Soil PUPLATE S z 1 T 8
SR B98-087 Strontium, Total in Soil SRB8990 5 T 1 1 8
1} B98-087 Uranium, Isotopic in Soil UPLATE 5 M 1 1 #
TOTALS 25 5 5 5 4

Lab id TMANC

l

, Brotecol Hanfeord

WORK SUMMARY Version Ver 1.0

Page 2 Form DVD-CWS
SUMMARY DATA SECTION Version 3,16
Page 7

Report date 08/27/98




TMA/RICHMOND
SAMPLE DELIVERY GROUP H0187

N808014-07 Method Blank
METHOD BLANK
SDG 7487 Client/Case no Hanford SDG H0187
Contact N. Joseph Verviile Case no TRE-SBB-207525
Lab sample id N808014-07 Client sample id Method Blank
Dept sample id 7487-007 Material /Matrix SQLID
SAF No B88-087
RESULT 2g ERR MDA RDL QUALT -
ANALYTE CAS NO pCi/g { COUNT} pCi/yg PCifg FIERS TEST
Uranium 2323/234 U-233/234 o 0.10 0.39 0.30 U U
Uranium 235 15117-96-1 0 0.12 0.47 0.30 U u
Uranium 238 U-238 0 0.10 0.39 0.30 u J
Plutonium 238 13981-16-3 -0.051 0,092 0.44 0.050 U Pl
Plutonium 239/240 15117-48-3 -0.045 3.27 0.56 0.050 u BU
Americium 241 14596-10-2 D.002 0.008 0.016 0.050 18] AM
Total Strontium SR-89/90 0.96 2.4 5.2 1.0 U SR
GAMMA SCAN ANALYTES u
Potassium 490 13966-00-2 U 0.07¢ U GAM
Cobalt 60 101%8-40-0 U 0.007 0.0590 u GAM
Cesium 137 10045-97-3 u 0.00¢6 0.050 o GAM
Europium 152 14683-23-9 U 0.014 0.10 U GAM
Europium 154 15585-10-1 ) 0.c2¢ 0.10 U GAM
Europium 15% 143%1-16-3 u 0.010 0.10 U GAM
QC-BLANK 28818
Lab id TMANC
Protocol Hanford
METHOD BLANKS Versicn Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION Version 31.06
Page 8 Report date 08/27/98




TMA/RICHMOND

SAMPLE DELIVERY GROUP HO0187

N808014-08 Lab Control Sample
SDG 7487 Client/Case no Hanford SDG H0187
Contact N. Joseph Verv:_le Jase no TRB-SBB-207325
Lab sample id N808014-06 Client sample id Lab Control Sample
Dept sample id 7487-0086 Material /Matrix SQLID :
SAF No B28-087
RESULT 20 ERR MDA RDL QUALI- ADDED 2¢ ERR REC 3o LMTS PROTOCOL
ANALYTE pCi/g {COUNT) pCi/y pCi/g FIERS TEST pCi/g pCi/g % {(TOTAL) LIMITS
Uranium 233/234 B.4 1.7 0.80 0.30 u 9.50 0.38 a8 72-128 80-12C
Uranium 235 6.1 1.3 0. 36 0.30 7.78 0.31 78 74-126 80-122
Uranium 238 9.5 1.7 8.77 0.30 9.80 .35 37 72-128 BO-1ZC
Plutonium 238 48 3.4 .18 0.050 P 50.6 2.0 35 86-114 80-120
Plutonium 239/240 52 3.6 0.18 3.050 PU 52.9 2.1 58 36-114 80-120
Americium 241 4.4 0.33 2.015 0.050 AM 4.80 0.19 92 86-114 HBO0-120
Total Strontium 120 11 5.5 1.0 SR 11z 4.5 107 T7-123
GAMMA SCAN ANALYTES u
Cobalt &0 ¢.29 0.017 0,008 0.050 GAM 0.333 0.013 B7 78-122 80-120
Cegium 137 0.32 0.014 0.0140 3.050 GAM 0.382 0.014 91 78-122 B0-120
QC-LCS 28817
Lab 1d TMANC
Frotocol Hanford ‘
LAB CONTROL SAMPLES Version Ver 1.0 ’
Page 1 Form DVD-LCS |
SUMMARY DATA SECTION Version 3.06 .
Page 9 Report date

08/27/98 |




TMA/RICHMOND

SAMPLE DELIVERY GROUFP HO187

N808014-08 BONVP3
DUPLICATE
SDG 7487 Client/Case no Hanford SDG _H0187
Contact N, Joseph Vervilie Case no TRE-SBB-207925
DUPLICATE CRIGTNAL
Lab sample id N8G8014-08 Lab sample id N808014-01 Client sample 14 BONVP3
Dept sample id 7487-008 Dept sample id 7487-001 Location/Matrix 105-C SQLID
Received 08/05/98 Collected 08/03/98 12:35
custody/SAF No B28-087-23 B98-067
DUPLICATE 20 ERR MDA RDL QUALI- ORIGINAL 2¢ ERR MDA QUALI- RPD 3g  PROT
ANALYTE pCi/g  (COUNT) pCi/g pCi/g FIERS TEST pCi/g  (COUNT) pCi/g FIERS §$ TOT LIMIT
Uranium 233/234 0.54 0.23 0.17 0.32 u 0.44 0.25 0.23 20 104
Uranium 235 ] 0.053 0.20 0.390 U U 0 B.272 0.27 u -
Uranium 238 0.59 0.23 0.17 0.30 u 0.35 0.1% 0.23 51 98
Plutonium 238 o 0.009 0.034 0.050 u B 0.004 0.030 0.054 u -
Plutonium 23%/240 ¢.088 G.045 0.G34 0.050 PU 0.14 3.047 0.02% 46 26
Americium 241 0.037 0.028 0.03% 0.060 J aM 0.081 0.029 o.021 75 103
Total Strontium 1.5 0.42 0.50¢ 1.0 SR 2.1 0.53 0.59 33 a0
GAMMA SCAN ANALYTES u U
Potassium 40 5.5 1.5 1.0 GAM 8.2 1.7 i.1 15 50
Cobalt 60 1.8 0.21 0.16 0.050 GAM 2.1 0.21 0.12 15 9
Cesium 137 5.2 0.24 0.14 0.0840 GAM 5.3 .24 0.14 2 i3
Eurcpium 152 0.36 0.22 9.30 0.10 GAM 0.34 & 176
Europium 154 u Q.32 0.10 u GAM U 0.34 g -
Europium 155 Q.25 0.10 U GAM 0.20 u -
Radium 226 0.50 G.18 0.21 .10 i3 0.45 0.2z 0.22 11 93
Radium 228 u .20 J GAM .66 0.45 3.51 26 176
Thorium 228 0.53 0.19 0.21 3AM 0.44 J..% 0.16 19 81
Thorium 232 u (3AM 7.66 0.58 0.51 26 1786
QC-DUPH1 28B19
Lab id TMANC
Protocol Hanford
DUPLICATES version Ver 1.0
Page 1 Form DVD-DUP
SUMMARY DATA SECTION Version 3.06
Page 10 Report date 0B/27/38




TMA/RICHMOND

SAMPLE DELIVERY GROUP HO187
N808014-01 BONVP3
DATA SHEET
SDG 7487 Client/Case no Hanford SDG_H0187
Contact N. Joseph Verville Case no TREB-SBB-207925
Lab sample id N808014-01 Client sample id BONVP3
Dept sample id 74B7-001 Locaticon/Matrix 105-C SOLID
Received 08/05/98 Collected 08/03/98 12:35
Custody/SAF No B98-087-23 B38-087
RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g FIERS TEST
Uranium 233/234 U-233/234 0.44 0.25 0.23 0.30 U
Uranium 235 15117-96-1 0 0.071 0.27 0.30 i9) u
Uranium 238 U-238 0,35 0.19 0.23 0.30 U
Plutonium 238 13981-16-3 0.004 0.030 0.054 0.050 U PU
Plutonium 23%/240 15117-48-3 0.14 0.047 0.029 0.050 PU
Americium 241 14596-10C-2 0.081 0.029 0.021 0.05Q0 AM
Total Strontium SR-89/90 2.1 0.53 0.59 1.0 SR
GAMMA SCAN ANALYTES U
Potassium 40 13966-00-2 8.2 1.7 1.1 GAM
Cobalt 60 10198-40-0 2.1 0,21 0.12 0.05¢0 GAM
Cesium 137 10045-397-3 5.3 0.24 0.14 0.C50 GAM
Eurcpium 152 14683-23-9 U 0.34 0.10 U GAM
Europium 154 15585-10-1 u 0.34 0.10 u GAM
Europium 155 14391-16-3 u 0.20 g.1¢0 [9) GAM
Radium 226 139B82-63-3 0.45 0.21 0.22 0.10 GAM
Radium 228 15262-20-1 0.66 0.46 0.51 0.20 GAM
Thorium 228 14274-82-9 0.44 0.15% 0.1l6 GAM
Thorium 232 7440-29-1 0.686 0.46 0.51 GAM
Lab id TMANC
Protocol Hanford
DATA SHEETS Version Ver 1.0
Page 1 Form DVD-Ds
SUMMARY DATA SECTION Version 3.06
Page 11 Report date 08/27/98




TMA/RICHMOND

SAMPLE DELIVERY GROUP HO0187
N808014-02 BONVP4
DATA SHEET
SDG 7487 Client/Case no Hanford SDG_HO0187
Contact N. Joseph Verville Case no TRB-SBB-207925
Lab sample id N808014-02 Client sample id BONVP4
Dept sample id 7487-002 Location/Matrix 105-C SCLID
Received 08/05/98 Collected 08/03/98 12:35
Custody/SAF No B98-087-23 B98-087
RESULT 20 ERR MDA RDL QUALX -
ANALYTE CAS NO pCi/g (COUNT} pCi/g pCi/g FIERS TEST
Uranium 233/234 U-233/234 0.52 0.22 0.20 0.30 U
Uranium 235 15117-96-1 0.085 0.113 0.24 0.30 U U
Uranium 238 U-238 0.34 0.22 0.20 0.30 U
Plutonium 238 13981-16-3 0.013 0.020 0.034 0.050 U PU
Plutonium 239/240 15117-48-3 G.060 0.026 0.019 0.050 P
Americium 241 145%96-10-2 0.035 0.032 0.045 0.050 U AM
Total Strontium SR-89/90 0.92 0.35 0.50 1.0 J SR
GAMMA SCAN ANALYTES U
Potassium 40 13966-00-2 6.9 1.2 0.86 GAaM
Cobalt 60 10198-40-0 2.1 0.18 0.11 0.050 GAM
Cesium 137 10045-97-3 4.5 0.20 0.13 0.050 GAM
BEuropium 152 14683-23-9 0.23 .17 0.25 0.10 u GAM
Europium 154 15585-10-1 U G.390 0.10 U GaM
Europium 155 14391-16-3 u 0.22 0.10 8) GAM
Radium 226 13982-63-3 0.33 0.19 0.23 0.10 GAM
Radium 228 15262-20-1 0.54 0.39 0.46 0.20 GAM
Thorium 228 14274-82-9 G.41 0.14 0.18 GAM
Thorium 232 7440-29-1 0.54 0.39 0.46 GAM
Lab id TMANC
Protocol Hanford
DATA SHRETS Version Ver 1.0
Page 2 Form DVD-DS
SUMMARY DATA SECTION Version 3,06
Page 12 Report date 08/27/938




TMA/RICHMOND

SAMPLE DELIVERY GROUP H0187
N808014-03 BONVES
DATA SHEET
SDG 7487 Client/Case no Hanford SDG_HQ187
Contact N. Joseph Verville Case no TRB-SBB-207925
Lab sample id N808014-03 Client sample id BCONVPS
Dept sample id 7487-003 Location/Matrix 105-C SCLID
Received 08/05/98 Collected 08/03/98 12:53
Custody/SAF No B9B-087-23 Bo98g-087
RESULT 2¢ ERR MDA RDL QUATLI -
ANALYTE CAS NO pCi/g {COUNT) pCi/g pCi/g FIERS TEST
Uranium 233/234 U-233/234 0.65 0.24 0.17 0.30 u
Uranium 235 15117-96-1 0.055 0.21 0.30 o) u
Uranium 238 U-238 0.41 0.19 0.17 0.30 u
Plutonium 238 13981-16-3 -0.003 0.012 0.025 ¢.050 1) PU
Plutonium 239/240 15117-48-3 0.037 0.015 0.014 0.05¢0 J PU
Americium 241 14596-10-2 0.022 0.01s6 0.016 0.050 J AM
Total Scrontium SR-89/90 .86 0.34 0,49 1.0 J SR
GAMMA SCAN ANALYTES U
Potassium 40 13966-00-2 6.7 1.5 1.2 GAM
Cobalt 60 101928-40-0 0.27 0.15 0.14 0.050 GAM
Cesium 137 10045-97-3 2.4 0.20 0.13 0.05¢ GAM
Eurcpium 152 14683-23-9 U 0.30 0.10 7 GAM
Burcpium 154 15585-10-1 U 0.39 0.10 u GAM
Buropium 155 143%1-16-3 u 0.20 0.10 U GAM
Radium 226 13982-63-3 0.50 0.22 0.22 0.10 GAM
Thorium 228 14274-82-9 0.55 Q.18 0.17 GAM
Lap id TMANC
Protocol Hanford
DATA SHEETS Version Ver 1.0
Page 3 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 13 Report date 08/27/98




TMA/RICHMOND

SAMPLE DELIVERY GROUP HO0187
N808014-04 BONVP6
DATA SHEET
SDG 7487 Client/Case no Hanford SDG_H0187
Contact N. Joseph Verville Case no TRB-SBB-207925
Lab sample id N808014-04 Client sample id BONVP6
Dept sample id 7487-004 Location/Matrix 105-C SOLID
Received 08/05/98 Collected 08/03/98 13:12
Custody/SAF No B98-087-23 B38-087
RESULT 20 ERR MDA RDL QUALT -
ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g FIERS TEST
Uranium 233/234 U-233/234 0.50 0.26 0.24 0.30 o)
Uranium 235 15117-96-1 0 0.076 0.28 0.30 U u
Uranium 238 U-238 0.54 c.27 0.24 .30 U
Piutonium 238 13981-16-3 0.016 0.033 0.054 0.050 9) PU
Plutonium 239%9/240 15117-48-3 0.24 0.058 0.030 0.05%0 PU
Americium 241 14596-10-2 0.11 0.033 0.018 ¢.050 AM
Total Strontium SR-8%/90 4.5 0.66 0.53 1.0 SR
GAMMA SCAN ANALYTES u
Potassium 40 13966-00-2 7.5 1.4 0.95 GAM
Cobalt &0 10198-40-0 1.5 0.19 0.14 0.050 GAM
Cesium 137 10045-97-3 2.0 0.29 0.15 0.050 GAM
Europium 152 14683-23-9 0.36 0.10 8] GAM
Eurcpium 154 15585-10-1 U 0.3% 0.10 J GAM
Europium 155 14391-16-23 u .27 0.10 8] GAM
Radium 226 13982-63-3 0.44 0.21 0.25 0.10 GAM
Thorium 228 14274-82-9 0.44 0,16 0.13 GAM
Lab id TMANC
Protocol Hanford
DATA SHEETS Version Ver 1.0
Page 4 Form DVD-DS
SUMMARY DATA SECTION Version 3.706
Page 14 Report date 08/27/98




SAMPLE DELIVERY GROUP HQ187

TMA/RICHMOND

NB0B014-05 BOP2WS
DATA SHEET
SDG 7487 Client/Case nc Hanford SDG_H0187
Contact N. Jogeph Verville Case no TRB-SBB-207925
Lab sample id NBOB014-05 Client sample id BOP2W8
Dept sample id 7487-005 Location/Matrix 105-C SOLID
Received 08/05/98 Collected 08/03/98 13:37
Custody/SAF No BY98-087-23 B98-087
RESULT 290 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g { COUNT) pCi/g pCi/g FIERS TEST
Uranium 233/234 U-2331/234 0D.52 0.16 0.073 G.30 U
Uranium 235 15117-96~-1 0.012 0.023 0.088 0.30 u u
Uranium 238 U-238 0.46 0.14 0.0732 0.30 U
Plutonium 238 13981-16-3 0.055 0.037 0.056 0.050 U PU
Plutonium 239/24¢C 15117-48-3 0.75 0.14 0.050 0.050 PU
Americium 241 14596-10-2 0.37 0.063 0.017 0.050 AM
Total Strontium SR-89/90 66 3.6 6.75 1.0 SR
GAMMA SCAN ANALYTES 4]
Potassium 40 13966-00-2 7.7 1.5 1.1 GAM
Cobalt &0 10198-40-9 1.3 0.18 0.12 0.080 GAM
Cesium 137 10045-97-3 16¢C 1.1 0.31 0.0590 GAM
Europium 152 14683-23-9 u 1.1 0.10 U GAM
Europium 154 15585-10-1 u 0.39 0.10 u GaM
Europium 155 14391-16-3 U 0.58 0.10 u GAM
Radium 226 13982-63-3 0.35 0.30 .40 0.10 u GAM
Thorium 228 14274-82-9 0.33 0.30 0.41 u GAM
Lab id TMANC
Protocol Hanford
DATA SHEETS Version Ver 1.0
Page 5 Form DVD-D§
SUMMARY DATA SECTION Version 3.06
Page 15 Report date pB/27/98




TMA /RICHMOND

RESULTS

LAB RAWN SUF- Americium
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET 241

SAMPLE DELIVERY GROUP HO187
Test AM _ Matrix SCLID Client Hanford
SDG 7487 METHOD SUMMARY Contract TRB-SBB-207925
Contact N. Joseph Verviile AMERICIUM 241 IN SOIL Case no SDG H01B7
ALPHA SPECTROSCOPY

Preparation batch 2785-108

BONVP3 N808014-01 7487-001 0.081
BONVP4 N808014-02 7487-002 a
BONVES NB0B014-03 T487-003 G.o22 J
BONVP6 NB08014-04 7487-004 0.11
BOP2WE NB08014-05 7487-005 .37
BLK (QC ID=28818) NBOB0O14-07 74B7-007 U

LCS (QC ID=28817) NBOBO14-06 T487T-006 ok
Duplicate {N8{8014-01) NB80B014-08 7487-008 ok J
Nominal values and limits from method RDLs (pCi/qg) 0.050

METHOD PERFORMANCE

LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMFLE ID SAMPLE ID TEST FIX pCi/g g FAC TION % ¥ min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 2785-105 2¢g prep error 5.0 % Reference Lab Notebook #2785 pg. 10%
BONVE3 NBOBO14-01 0.021 1.00 54 748 1€ 08/18/98 08/1% 55-004
BONVP4 NB(OB8014-02 0,048 1.00 50 768 16 (08/18/98 08/19 8$5-009
BONVPS N808&014-03 0.01s 1.00 74 168 16 08/18/98 08/19 55-010
BONVPS N808014-04 0.018 1.00 68 768 16 08/18/98 G8/19 55-011
BOP2WS N808014-05 0.017 1.00 68 768 16 08/18/98 08/19 SS§-0iz
BLK (QC ID=2BB1B) N8{8014-07 0.016 1.00 72 768 08/18/98 0B/19 55-014
LCS (QC ID=28817) N338014-06 0.015 1.00 76 768 06/18/98 0B/19 55-013
Duplicate (NB08014-01) N8CB8014-08 0.035 1.00 34 768 16 0B/18/98 ©08/19 &S-01%

(QC ID=28819)
Nominal values and limits from method 0.050 1.00 20-105 700 100 180

METHOD SUMMARIES
Page 1
SUMMARY DATA SECTION
Page 16

Lab i1d TMANC
Protoccl Hanford
Versien Ver 1.0
Form DVD-CMS

Yersion 3. 06

Report date 24/27/98




Test AM Matrix SOLID
SDG 7487

Contact N. Joseph Verville

TMA /RICHMOND

SAMPLE DELIVERY GROUP H0187

METHOD SUMMARY, cont.
AMERICITM 241 IN SOIL
ALPHA SPECTROSCOPY

Client Hanford

Contract TRB-SBB-207925

Case no SDGC HOl87

PROCEDURES REFERENCE AM/CMPLATE AVERAGES t 2 8D MDA 0.023 ¢ 0.022
EP-060 Soil Preparation, rev 0 FOR 8 SAMPLES YIELD _ 62 + _ 29 !
EP-070 Soil Dissolution, rev 0O I
EP-940 Plutonium Purification, rev ¢
EP-960 Americium-Curium Purification, rev 0
EP-D08 Heavy Elements Electroplating, rev 0
Lab id TMANC
Protocol Hanford
METHOD SUMMARIES Version Ver 1.0
Page 2 Form DVD-(MS
SUMMARY DATA SECTION Version 3.06
Page 17 Report date 08/27/98




TMA/RICHMOND

SAMPLE DELIVERY GROUP HO187

Test PU__ Matrix SOLID .

SDG 7487 METHOD SUMMARY
Contact N. Joseph Verville FLUTONIUM, ISOTOPIC IN SOIL
ALPHA SPECTROSCOPY

RESULTS

LAB RAW SUF- Plutonium Plutonium
CLIENT SAMPLE 1D SAMPLE 1D TEST FIX PLANCHET 238 239/240

Client Hanford

Contract TRB-SBR-207925

Case no SDG HO1B7

Preparation batch 2785-105

BONVP3 NB08014-01 7487-001 u 0.14
BONVP4 NBOBO14-02 7487-002 4 0.0860
BONVPS NBOB014-03 7487-003 U 0.037 J
BONVPS Ng(s014-04 7457-004 8] 0.24
BOP2WS NBOB0O14-05 T487-005 2.055 U 0.75
BLK (QC ID=28818) N808014-07 7487-007 U U
LCS {QC ID=28817) NBOBO14-06 T487-006 ok ok
Duplicate (NB0BO14-01) NBOBD14-08 7487-008 - J ok
Wominal values and limits from mechod RDLs {pCi/g) 0.050D 0,050
METHOD PERFORMANCE
LAB RAW 5SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAIL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g q FAC TION % ¥ min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 2785-105 2¢ prep error 5.0 % Reference LalL HNotebook #2785 pg. 105
BONVP3 N80E014-01 0.054 1.00 27 1175 14 08/14/98 Q08/17 55-01%
BONVP4 NB08014-02 0.834 1.00 40 1175 14 08/14/98 08/17 85-036
BONVPS N808014-03 ¢.025 1.00 6% 1175 14 08/14/98 08/17 8$-037
BONVE& N8CG8014-04 {.054 1.00 36 1175 14 08/14/98 08/17 55-041
BOPZWS N808014-05 0.056 1.00 21 1174 14 08/14/98 (0B/17 S8-043
BLK {(QC ID=28818) NBOBO14-07 0.56 0.100 25 1042 08/14/98 08/17 S$8-011
LCS {QC ID=28B17) WNBOBO14-06 0.18 0.100 60 1176 08/14/98 08/17 S53-044
Duplicate (NBOBQ14-01} NBOBO14-08 0.034 1.00 26 1042 14 08/14/98 08/17 §§-012

(QC ID=28819)
Nominal values and limits from method 0.050 0.100 20-105 10 100 180

METHOD SUMMARIES
Page 3
SUMMARY DATA SECTION
Page 18

Veraion Ver

Version 3.06

Lab id TMANC
Protocol Hanford

Form DVD-CMS

Report date 08/27/98

1.0




TMA /RICHMOND

Test PU Matrix SOLIL

SDG 7487

SAMPLE DELIVERY GROUP HO187

METHOD SUMMARY,

Coatact N. Joseph Verviile

ALPHA SPECTROSCCPY

PROCEDURES REFERENCE
EP-060
EF-070
EP-%40

EP-008

PUPLATE

Soil Preparation, rev C

So1il Dissolution, rev 0
Plutonium Purificaticn, rev @

Heavy Elements Electroplating, rev 0

METHOD SUMMARIES
Page 4
SUMMARY DAT2 SECTION
Page 19

cont.
PLUTONIUM, ISOTOPIC IN SOIL

Client Hanford

Case no SDG _HC187

Contract TRB-SBB-207925

AVERAGES t 2 5D MDA 0.12

+ 0.37

FOR 8 SARMPLES YIELD 38

Lab id
Protocol
Veraicn
Form
Version

Report date

3.06

08/27/58




TMA /RICHMOND

SAMPLE DELIVERY GROUP HD187
Test U___ Matrix SOLID Client Hanford
SDG 7487 METHOD SUMMARY Centract TRB-SHB-207925
Contact N. Joseph Verville URANIUM, ISOTOPIC IN SCIL Case no SDG HO0187
ALPHA SPECTROSCOPY

LAB RAH SUF- 1: Uranium 2: Uranium 3: Uranium RESULT RATIOS (%)
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET 233/234 235 238 1+3 20 243 20

Preparation batch 2785-105

BONVP3 N808014-01 7487-001 0.44 U 0.35 126 99 0 20
BONVP4 N8DA014-02 7487-002 0.52 u 0.34 153 118 28 42
BONVES N808014-03 7487-003 .65 U 0.41 159 94 0 13
BONVPG N8G8014-04 7487-004 ¢.50 u 2.54 93 67 0 14
BOPZWS N808014-05 7487-005 Q.59 u 0.46 128 52 3 5
BLK (QC ID=28818) N808014-07 7487-007 uj u o)
LCS {QC ID=28817) N80D8014-06 7487-008 ok LOW ok
Duplicate {NB808014-01) NB0B8014-08 7487-008 ok - u ok g2 53 4] 9
Nominal values and limits from method RDLs |(pCi/g) 0.30 0.30 G.30 100 4
Averages 125 5
METHOD PERFORMANCE
LAB RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION % % min keV KeV HELD PREPARED YZED DETECTCR
Preparation batch 2785-105 2¢ prep error 5.0 % Reference Lab Notebocok #278% pg. 105
BONVP2 N808014-01 0.27 1.00 73 54 10 08/13/98 08/13 55-03%
EONVP4 N808014-02 0.24 1.00 83 54 10 08/13/98 08/13 S$5-0136
BONVES NBOB014-03 0.21 1.00 EL] 54 i0 08/13/98 08/13 88-037
BONVP6 N80B014-04 0.2% 1.00 o __54 10 08/13/98 08/13 SS-038
RIPZWA NBOB014-05 0.088 1.00 87 241 13 08/13/98 08/16 58-035
BLK (QC ID=28818) N80O8014-07 0.47 0.500 82 34 08/13/98 08/13 S5§-045
LIS (QC ID=28817) N808014-06 0.80 0.500 107 4 08/13/98 0B8/13 £8-044
Duplicace (N808014-01) N808014-08 c.20 1.00 96 24 19 08/13/38 08/13 S5-046
{QC ID=28819)
Nominal values and limits from method 0.30 0.500 30-105 150 100 180
Lab id TMANC
Protoccl Hanford
METHCD SUMMARIES Version Ver 1.0
Page 5 Form DVD-CMS
SUMMARY DATA SECTION Varsion 1.04
Page 20 Report date 08/27/98




Test U Matrix SOLID

SDG 7487

Contact N, Joseph Verville

TMA /RICHMOND

SAMPLE DELIVERY GROUP HO0O187

METHOD SUMMARY, cont.

URANIUM, ISOTOPIC IN SOIL

Client Hanford

Contract TRB-SBB-20792%5

Case ne SDG _HC187

ALPHA SPECTROSCOPY

PROCEDURES REFERENCE
EP-060
EP-070
EP-910
EP-008

UPLATE
Soil Preparation,

Soil Dissolution,

Uranium Purification, rev 0

Heavy Elements Electroplating, rev ¢

AVERAGES t+ 2 SD
rev 0 FOR B SAMPLES

MDA 0.32

* 0.44 I

YIELD 87

rev 0

METHOD SUMMARIES
Page 6
SUMMARY DATA SECTION
Page 21

Lab id
Protocol
Versicn
Form
Version

Report date

TMANC

Hanford

Ver 1.0
DVD-CMS

3.0

08/27/9%

¢




Test SR Matrix SCLID
SDG 7487

Contact N. Joseph Verville

TMA /RICHMOND

SAMPLE DELIVERY GROUP HOLB7

METHOD SUMMARY

STRONTIUM, TOTAL IN SCIL
BETA COUNTING

Client Hanferd

Contract TRB-SBB-2079%25

Case no SDG _E2187

RESULTS

LAB RAW SUF- Total
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET Strontium
Preparation batch 2785-105
BONVE3 NE0B014-01 7487-001 2.1
BONVP4 N80B0O14-02 7487-002 20.92 J
BONVES N808014-03 T487-003 Q.86 J
BONVP6E NB08014-04 7487-004 4.5
BOP2W8 N80B014-05 T487-005 66
BLK (QC ID=28818) NBQ8014-07 7487-007 U
LCS (QC ID=28817) NBO8014-06 T4BT-006 ok
Duplicate (N8S08014-01) N80B8014-08 T4B7T-008 ok
Nominal values and limits from method RDLs {pCi/g) 1.0

METHOD PERFORMANCE

LAB RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMFLE ID TEST FIX pCi/g g FAC TION 4 min keV XeV HELD PREPARED YZED DETECTOR
Preparaticn batch 2785-1G5 20 prep error 10.0 % Reference Lab MNotebook #278% pg. 105
BONVP3 NE§08014-01 Q.59 1.00 8¢ 50 $ 08/12/98 08/12 GRB-217
BONVP4 N80B014-02 0.50 1.0¢ 86 50 9 08/12/%8 08/12 GRB-214
BONVES N80B014-03 0.49 1.00 84 _50 5 D08/12/38 0B/12 GRB-219
BONVPSE N80B8014-04 0.53 1.00 85 50 9 0B/12/98 08/1i2 GRB-204
BOP2ZHE N808014-05 0.75 1.00 86 S50 9 08/12/98 08/12 GRB-229
BLK {QC ID=28Bi§) NB0D8014-07 5.2 0.100 :10] 350 08/12/99 08/12 GRB-232
LCS {QC ID=28B17) N80B0O1l4-06 5.5 0.100 75 50 08/12/98 28/12 ©GRB-230
Duplicate (N80B014-01} NE0E014-08 0.50 1.90 87 -3 8 0&/12/%S DB/1l2 GRB-232
(QC ID=28B19)
Nominal values and limitgs from method 1.0 g.100 20-105 150 180
PROCEDURES REFERENCE SRB939C AVERAGES + 2 SD MDA L. 3 T 4.4
EP-060 5611 Preparaticn, rev 0 FOR 8 SAMPLES YIELD 23 + 8
EP-070 Soil Dissolution, rev o
EP-500 Strontium-8%,90 - Purification, rev ©
Lab 1d TMANC
Protocol Hanford
METHOD SUMMARIES Version Ver 1.0
Page 7 Form DVD-CMS
SUMMARY DATA SECTION Version 3,06
Page 22 Report date 0g/27/98




TMA/RICHMOND

SAMPLE DELIVERY CROUP H0187
Test GAM Matrix SQLID Client Hanford
SDG 7487 METHOD SUMMARY Contract TRB-SBB-207925
Cortact N. Joseph Verville GAMMA SCAN Case no SDG _HO187
GAMMA SPECTROSCOPY

RESULTS
LAB RAW SUF-
CLIENT SAMPLE 1D SAMPLE ID TEST FIX PLANCHET Cobalt 60  Cesium 137

Preparation batch 2785-1065

BONVP3 NBDB0O14-01 7487-001 2.1 5.3
BONVP4 NBOBO14-02 7487-002 2.1 4.5
BONVPS N808014-03 7487-003 0.27 2.4
BONVES N80H014-04 1487-004 1.5 9.0
BOP2WS N80B014-05 7487-005 1.3 160
BLK (QC ID=28818} NB08014-07 7487-007 u u
LZS (QC ID=2B817) N808014-06 7487-006 ok ok
Duplicate (NB0O8014-01) N8Q8014-08 7487-008 ok ok
Nominal values and limicts from mechod RDLa (pCi/g) G.050 0.050
METHOD PERFORMANCE
LAB RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE 1D SAMPLE ID TEST FIX pCi/fg g FAC TION 3 4 min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 2785-108 20 prep error 15.0 ¥ Reference Lab Notebook #2785 pg. 105
BONVP3 NE808014-01 0.32 52.0 507 S 08/12/98 08/12 PD,01,00
BONVP4 N808Q14-02 0.24 51.5 507 3 Q08/12/%8 08/12 PD,03,00
BONVES N808014-03 0.27 49 .5 422 10 08/12/9%8 08/13 PD,01,00Q
BONVP& N8C8014-04 0.25 50.0 422 10 06/12/98 08/13 BH, 03,00
BOPZWS N808014-05 9.33 49.1 523 10 08/12/98 DE/13 PD, 01,00
BLK (QC ID=28818; N80B8014-07 9.012 750 410 J08/12/98 08714 PD,01,00
LS (QC ID=28817) N30B8014-06 2.0140 750 523 08/12/98 08/13 PD,03,00
Duplicate {N808C14-01} NBOB0O14-08 0.28 52.0 410 L1 ©8/12/98 0B8/14 PD. 03,00
{(QC ID=28819)
Nominal values and limits from method 0.050 750 100 180
PROCEDURES REFERENCE GAMMAHI AVERAGES + 2 SD MDA 0.21 0.26
EP-060 Scil Preparation, rev © FOR 8 SAMPLES YIELD *
EP-100 Ge(Li) Preparation for Environmental Samples,
rev 0 ’
Lab id TMANC
Protocol Hanford
METHOD SUMMARIES Version Ver 1.9
Page 8 Form DVD-CMS
SUMMARY DATA SECTION Yersion 3.06
Page 23 Report date 08/27/98




TMA/RICHMOND

SAMPLE DELIVERY GROUP HO187

SDG 7487 Client Hanford
Contact N. Joseph Verville REPORT GUIDE Contract TRB-SBB-207925
Case no SDG HO187

SAMPLE SUMMARY

The Sample and QC Summary Reports show all samples, including QC
samples, reported in one Sample Delivery Group {SDG).

The Sample Summary Report fully identifies client samples and gives the
corresponding lab sample identification. The QC Summary Report shows at
the sample level how the lab organized the samples intc batches and
generated QC samples. The Preparaticn Batch and Method Summary Reports
show this at the analysis level.

The following notes apply to these reports:
* LAB SAMPLE ID is the lab's primary identificaticn for a sample,

* DEPARTMENT SAMPLE ID is an alternate lab id, for example one
assigned by a radiochemistry department in a lab.

* CLIENT SAMPLE ID is the client*s primary identification for a
sample. It includes any sample preparation done by the client
chat is necessary to identify the sample.

* QC BATCHE is a lab assigned code that groups samples to be
processed and QCed together. These samples should have similar
matrices.

QC BATCH is not necessarily the same as SDG, which reflects
samples received and repcrted together.

* All Lab Control Samples, Method Blanks, Duplicates and Matrix
Spikes are shown that QC any of the samples. Due to possible
reanalyses, not all results for all these QC samples may be
relevant to the SDG. The Lab Control Sample, Method Blank,
Duplicate, Matrix Spike and Method Summary Reports detail these
relationships.

Lab id IMANC
Proteocel Hanford
REPORT GUIDES Version Ver 1.0

Page 1 Form DVD-RG
SUMMARY DATA SECTION Version 3.06

Fage 24 Report date 08/27/98




TMA/RICHMOND

SAMPLE DELIVERY GROUP HO0187

SDG 7487 Client Hanford

Contact N.

Joseph Verville REPORT GUIDE Contract TRB-SBB-20792%8

Case no SPG_HO187

PREPARATION BATCH SUMMARY

The Preparaticon Batch Summary Report shows all preparation batches in
one Sample Delivery Group (SDG) with information necessary to check the
completeness and consistency of the SDG.

The following notes apply to this report:

The preparation batches are shown in the same order as the
Method Summary Reports are printed.

Only analyses of planchets relevant to the SDG are included.

Each preparation batch should have at least one Method Blank
and LCS in it to validate client sample results.

The QUALIFIERS shown are all gualifiers other than U, J, B, L
and H that occur on any analysis in the preparation batch. The
Method Summary Report has these qualifiers on a per sample
basis.

These qualifiers should be reviewed as follows:

X Some data has been manually entered or modified.
Transcription errors are possible.

P One or more results are 'preliminary'. The data is not
ready for final reporting.

2 There were two or more results for one analyte on one
planchet imported at one time. The results in DVD may
not be the same as on the raw data sheets.

Other lab defined qualifiers may occur. In general, these
should be addressed in the SDG narrative.

Lab id

Protocol

REPORT GUIDES Version

Page 2 Form

SUMMARY DATA SECTION Version
Page 25 Report date 08/27/98

TMANC
Hanford
Ver 1.0
DVD-RG

1.06




SDG 7487
Contact N. Joseph Verville

TMA/RICHMOND

SAMPLE DELIVERY GROUP HO0O187
Client Hanford
REPORT GUIDE Contract TRB-SBB-207925
Case no SDG HO187

WORK SUMMARY

Work Summary.

sample.

link to raw data.

sample are shown.

relationships.

The Work Summary Report shows all samples, incliuding QC samples, and all
relevant analyses in one Sample Delivery Group {(SDG). This repert is
often useful as supporting documentation for an invoice.

The following notes apply to this reporc:

* TEST is a code for the method used to measure associated
analytes. Results and related information for each analyte
are on the Data Sheet Report. In special cases, a test code
used in the summary data secticn is not the same as in
associated raw data.

* SUFFIX is the lab's code to distinguish multiple analyses
(recounts, reworks,
The suffix indicates which result is being reported. An empty
suffix normally identifies the first attempt to analyze the

* The LAB SAMPLE ID, TEST and SUFFIX uniguely identify all
supporting data for a result. The Method Summary Report for
each TEST has method performance data, such as yield, for each
lab sample id and suffix and procedures used in the method.

* PLANCHET is an alternate lab identifier for work done for one
test. It, combined with the TEST and SUFFIX, may be the best

* For QC samples, only analyses that directly QC some regular
The Lab Control Sample, Method Blank,
Duplicate, Matrix Spike and Method Summary Reports detail these

* The SAS (Special Analytical Services} Number is a client or lab
assigned code that reflects special processing for samples, such
as rapid turn around. Counts of tests done are lists by S$AS
number since it is likely to affect prices,

In this case, both codes are shown on the

reanalyses) of a fracticn of the sample.

REPORT GUIDES
Page 3
SUMMARY DATA SECTION
Page 26

Lab id TMANC
Protocol Hanford
Version Ver 1.0
Form DVD-RG
Yersion 3.06

Report date 08/27/58




TMA/RICHMOND

SAMPLE DELIVERY GROUP H0187

SDG 7487 Client Hanford
Contact N. Joseph Verville REPORT GUIDE Contract TRB-SBR-207925
Case no SDG _H0137

DATA SHEET

The Data Sheet Report shows all results and primary supporting
information for one client sample cr Method Blank. This report
corresponds to both the CLP Incorganics and Organics Data Sheet.

The following notes apply tc this report:

* TEST is a code for the method used to measure an analyte. If
the TEST is empty. no data is available; the analyte was not
analyzed for.

* The LAB SAMPLE ID and TEST uniquely identify work within the
Summary Data Section of a Data Package. The Work Summary and
Method Summary Reports further identify raw data that underlies
this work.

The Method Summary Report for each TEST has method performance
data, such as vyield, for each Lab Sample ID and a list of
procedures used in the method.

* ERRCRs can be labeled TOTAL or COUNT. TOTAL implies a
preparation (non-counting method) error has been added, as
square root of sum of squares, to the counting error denoted by
COUNT. The preparation errors, which may vary by preparation
batch, are shown on the Method Summary Report.

* A RESULT can be 'N.R.' (Not Reported). This means the lab did
this work but chcoses nct to report it now, possibly because it
was reported at another time.

* When reporting a Method Blank, a RESULT can be 'N.A.' (Not
hpplicable). This means there is no reported c¢lient sample work
in the same preparation batch as the Blank's result. This is
likely to occur when the Method Blank is associated with
reanalyses of selected work for a few samples in the SDG.

The following qualifiers are defined by the DVD system:

U The RESULT is less than the MDA (Minimum Detectable Activity).

Lab id TMANC
Protocol Hanford

REPORT GUIDES Version Ver 1.0
Page 4 Form DVD-RG
SUMMARY DATA SECTION Version 3.06

Page 27 Report date 08/27/98




TMA/RICHMOND

SAMPLE DELIVERY GROUP HO187
SDG 7487 Client Hanford

Contact N. Joseph Verville GUIDE, cont. Contract TRB-SBB-207925

Case no SDG H0187

DATA SHEET

If the MDA is blank, the ERROR is used as the limit.

J The RESULT is less than the RDL (Required Detecticn Limit) and
no U qualifier is assigned.

B A Method Blank associated with this sample had a result without
a U flag and, after correcting for possibly different aliquots,
that result is greater than or equal to the MDA for this sample.
Normally, B is not assigned if U is, When method blank
subtraction is shown on this report, B flags are assigned based
on the unsubtracted values while U's are assigned based on the
subtracted cones. Both flags can be assigned in this case.

For each sample result, all Method Blank results in the same
preparation batch are compared. The Method Summary Report

documents this and other QC relationships.

L Some Lab Ceontrol Sample that QC's this sample had a low
recovery. The lab can disable assignment of this gqualifier.

H Similar to 'L' except the recovery was high.
P The RESULT is 'preliminary'.

X Some data necessary to compute the RESULT, ERRCR or MDA was
manually entered or modified.

2 There were two or more results available for this analyte. The
reported result may not be the same as in the raw data.

Other qualifiers are lab defined. Definitions should be in the
8DG narrative.

The following values are underlined to indicate possible problems:

* An MDA is underlined if it is bigger than its RDL.

Lab id TMANC
Protccol Hanford

REPORT GUIDES Versicn Ver 1.0
Page 5 Form DVD-RG
SUMMARY DATA SECTION Version 3,06

Page 28 Report date 08/27/98




TMA/RICHMOND

SAMPLE DELIVERY GROUP H0187
SDG 7487 Client Hanford
Contact N. Jogeph Verville GUIDE, cont. Contract TRB-SBB-207925

Case no SDG _H0187

DATA SHEET

* An ERROR is underlined if the 1.645 sigma counting error is
bigger than both the MDA and the RESULT, implying that the MDA
may not be a good estimate of the 'real’ minimum detectable
activitcy.

* A negative RESULT is underlined if it is less than the negative
of its 2 sigma counting ERROR.

* When reporting a Methocd Blank, a RESULT is underlined if
greater than its MDA. 1If the MDA is blank, the 2 sigma counting
errcr is used in the comparison.

Lab id TMANC
Protocel Hanford

REPORT GUIDES Versicn Ver 1.0
Page ¢ Form DVD-RG
SUMMARY DATA SECTION Version 3.06

Page 29 Report date 08/27/98




SDG 7487

Contact N. Jgseph Verville

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0187

REPORT GUIDE

Client Hanford
Contract TRB-SBB-207926S
Case nc SDG HQ187

LAB CONTROL SAMPLE

The Lab Control Sample Report shows all results,
supporting information for one Lab Control Sample.

The following nctes apply to this report:

All fields in common with the Data Sheet Report have similar
usage. Refer to its Report Guide for details.

An amount ADDED is the lab's value for the actual amount spiked
into this sample with its ERROR an estimate of the error of this

amount .

An amount added is underlined if its ratio to the corresponding
RDL is outside protocol specified limits.

REC (Recovery) is RESULT divided by ADDED expressed as a
percent.

The first, computed limits for the recovery reflect:

1. The errcor of RESULT, including that introduced by
rounding the result prior to printing.

If the limits are labeled (TOTAL), they include
preparation error in the result. If labeled (COUNT),
they do not.

2. The error of ADDED.

3. A lab specified, per analyte bias. The bias changes the
center of the computed limits.

The second limits are protcocel defined upper and lower QC limits
for the recovery.

The recovery is underlined if it is outside either of these
ranges.

recoveries and primary

REPORT GUIDES
Page 7
SUMMARY DATA SECTION
Page 30

Lab id TMANC
Protoccol Hanford
Version Ver 1.0
Form DVD-RG
Version 3.064
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DG 7487

Contact N. Jogeph Verviille

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0187

REPORT GUIDE

DUPLICATE

Client Hanford

Contract TRB-SEB-2(07925

Case no SDG _H0187

as a percent.

For an anatyte,

The Duplicate Report shows all results,

test to the Original,
* The RPD (Relative Percent Difference)

the difference of the RESULTs divided by their average expressed

If both RESULTs are less than their MDAs,
a '-' ig printed.

data for only one,
the other's result in the RPD.

* The first, computed limit is the sum,
squares, of the errors of the results divided by the average

The following notes apply to this report:

differences and primary
supporting information for one Duplicate and associated Original sample.

* All fields in common with the Data Sheet Report have similar
usage. This applies beth te the Duplicate and Original sample
data. Refer to the Data Sheet Report Guide for details.

If the Duplicate has data for a TEST and the lab did not do this
the Original's RESULTs are underlined.

is the absolute wvalue of

no RPD is computed and

if the lab did work for both samples but has
the MDA from the sample with data is used as

as square root of sum of

result as a percent, hence the relative error of the difference
rather than the error of the relative difference. The errors
include those introduced by rounding the RESULTs prior to

printing.

in the RESULTs.

If this limit is labeled TOT,

* The second limit for the RPD is the larger of:

1. A fixed percentage specified in the protocol.

it includes the preparation error
If labeled CNT, it does not.

This value reported fcor this limit is at most 999.

Lab id

Protocol

REPORT GUIDES Version
Page 8 Form
SUMMARY DATA SECTION Version
Page 31 Report date

TMANC
Hanford
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TMA/RICHMOND

SAMPLE DELIVERY GROUP HQ187

SDG 7487 Client Hanfeord
Contact N. Joseph Verville GUIDE, cont. Contract TRB-SBB-207925
Case no SDG H0187

DUPLICATE

2. A protocol factor (typically 2) times the average MDA as
a percent of the average result. This limit applies
when the results are close toc the MDAs.

* The RPD is underlined if it is greater than either limit.

* If specified by the lab, the second limit column is replaced by
the Difference Error Ratio (DER), which is the absolute value
of the difference of the results divided by the quadratic¢ sum of
their one sigma errors, the same errors as used in the first
limit.

Except for differences due to rounding, the DER is the
same as the RPD divided by the first RPD limit with the
limit scaled to 1 sigma.

* The DER is underlined if it is greater than the sigma factor,
typically 2 or 3, shown in the header for the first RPD limit.

Lab id TMANC
Protocol Hanford

REPORT GUIDES Version Ver 1.0
Page 9 Form DVD-RG
SUMMARY DATA SECTION Version 3.06

Page 32 Report date 08/27/38




5DG 7487

Contact N. Joseph Verville

TMA/RICHMOND

SAMPLE DELIVERY GROUP HO0187
Client Hanford

REPORT GUIDE Contract TRB-SEB-207925
Case no SDG H0187

MATRIX SPIKE

sample

The Matrix Spike Report shows all results, recoveries and primary
supporting information for one Matrix Spike and asscciated Original

The following notes apply to this report:

All fields in common with the Data Sheet Report have similar
usage. This applies both to the Spiked and Original sample
data. Refer to the Data Sheet Report Guide for details.

If the Spike has data for a TEST and the lab did not do this
test to the Criginal, the Original's RESULTs are underlined.

An amount ADDED is the lab's value for the actual amount spiked
into the Spike sample with its ERROR an estimate of the error of

this amount.

An amount is underlined if its ratio to the corresponding RDL is
outside protocol specified limits.

REC (Recovery} is the Spike RESULT minus the Original RESULT
divided by ADDED expressed as a percent.

The first, computed limits for the recovery reflect:

1. The errors cf the two RESULTs, including those
introduced by rounding them prior to printing.

If the limits are labeled (TOTAL), they include
preparation error in the result. If labeled (COUNT),
they do not.

2. The errcr of ADDED.

3. A lab specified, per analyte bias. The bias changes the
center of the computed limits.

The second limits are protocol defined upper and lower QC limits

Lab id TMANC

REPORT GUIDES
Page 10

SUMMARY DATA SECTION
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5DG 7487

Contact N. Joseph Verviile

TMA/RICHMOND
SAMPLE DELIVERY GROUP HO187

GUIDE, cont.

MATRIX SPIKE

Client Hanford
Contract TRE-SBRB-207925
Case no SDG HO187

for the recovery.

of these ranges.

These limits are left blank if the Original RESULT is more than
a protocol defined factor (typically 4) times ADDED. This is a
way of accounting for that when the spike is small compared to
the amount in the original sample,

* The recovery is underlined (out of spec) if it i1s cutside either

the recovery is unreliable.

REPORT GUIDES
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TMA/RICHMOND

SAMPLE DELIVERY GROUP HO187

SDG 7487 Client Hanford
Contact N. Joseph Verville REPORT GUIDE Contract TRB-SBB-207925

Case no SDG HO187

METHOD SUMMARY

The Method Summary Report has two tables. One shows up to five results
measured using one method. The other has performance data for the
method. There is one report for each TEST, as used on the Data Sheet

Report.
The fcllowing neotes apply to this report:

* Each table is subdivided into secticns, one for each preparation
batch. A preparation batch is a group cf aliquots prepared at
roughly the same time in one work area of the lab using the same
method.

There should be Lab Control Sample and Method Blank results in
each preparation batch since this cleose correspondence makes the
QC meaningful. Depending con lab policy, Duplicates need not
occur in each batch since they QC sample dependencies such as
matrix effects.

* The RAW TEST cclumn shows the test code used in the raw data to
identify a particular analysis if it is different than the test
code in the header of the report. Thig occurs in special cases
due to method specific details about how the lab labels work.

The Lab Sample cr Planchet ID combined with the (Raw) Test Code
and Suffix uniquely identify the raw data for each analysis,

* If a result is less than both its MDA and RDL, it is replaced by
just 'U' on this repcort. If it is greater than or equal to the
RDL but less than the MDA, the result is shown with a 'U' flag.
The J and X flags are as on the data sheet.

* Non-U results for Methcd Blanks are underlined to indicate
possible contamination of other samples in the preparation

batch. The Methed Blank Report has supporting data.

* Lab Centrol Sample and Matrix Spike results are shown as: ok, No

data, LOW or HIGH, with the last two underlined. 'No data’
Lab id TMANC
Protocol Hanford
REPORT GUIDES Version Ver 1.0
Page 12 Form DVD-RG
SUMMARY DATHA SECTION Version 3.06
Page 35 Report date 08/27/98




TMA/RICHMOND

SAMPLE DELIVERY GROUP HO187
SDG 7487
Contact N. Joseph Verville

GUIDE, cont.

Client Hanford

Contract TRB-SBB-207925%

Case no SDG HO1gY

METHOD SUMMARY

means no amount ADDED was specified.

Sample or Matrix Spike Report.
data.

* Duplicate sample results are shown as: ok, No data,
the last two underlined.
sample data found for this duplicate.

the RPD is underlined on the Duplicate Report.
for supporting data.

largest MDA.
smallest cone.

MDAs are underlined if greater than the printed RDL.

for the method.

value specified for the method.

value specified for the methed.

method. Residues are not printed if yields are.

range specified for the method.

the method.
this test is only approximate.

'LOW' and 'HIGH'
correspond to when the recovery is underlined on the Lab Ceontrol
See these reports for supporting

or OUT, with
'Nc data' means there was no original
'OUT' corresponds to when
See this report

* If the MDA column is labeled 'MAX MDA', there was more than one

result measured by the reported method and the MDA shown is the
If not all these results have the same RDL,
MAX MDA reflects only those results with RDL equal to the

the

* Aligquots are underlined if less than the nominal value specified

* Prepareation factors are underlined if greater than the nominal

* Dilution factors are underlined if greater than the nominal

* Residues are underlined if outside the range specified for the

* Yields, which may ke gravimetric, radiometric or some type of
recovery depending on the method, are underlined if outside the

* Efficiencies are underlined if outside the range specified for
Efficiencies are detector and geometry dependent so

REPORT GUIDES
Page 13
SUMMARY DATA SECTION
Page 36
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TMA/RICHMOND

SAMPLE DELIVERY GROUP H0187

SDG 7487 Client Hanford

Contact N. Joseph Verville GUIDE, cont. Contract TRB-SBB-207925
Case no SDG HQ187

METHOD SUMMARY

* Count times are underlined if less than the nominal value
specified for the methed.

* Resolutions {(as FWHM; Full Width at Half Max) are underlined if
greater than the method specified limit.

* Tracer drifts are underlined if their absolute values are
greater than the method specified limit. Tracer drifts are
not printed if percent moistures are.

* Days Held are underlined if greater than the holding time
specified in the protoccl.

* Analysis dates are underlined if before their planchet's
preparation date or, if a limit is specified, too far after
it.

For some methods, ratios as percentages and error estimates for them are
computed for pairs of results. A ratio column header like '1+3' means
the ratio of the first result cclumn and the third result column.

Ratios are not computed for Lab Control Sample, Method Blank or
Matrix Spike results since their matrices are not necessarily
similar teo client samples'.

The error estimate for a ratio of results from one planchet reflects
only counting errors since other errors should be correlated. For a
ratio involving different planchets, if QC limits are computed based on
total errors, the error for the ratio allows for the preparation errors
for the planchets.

The ratio is underlined {(out of spec) if the absolute value of its
difference from the nominal value is greater than its error estimate.
If nc nominal value is specified, this test is not done.

For Gross Alpha or Gross Beta results, there may be a column showing the
sum of other Alpha or Beta emitters. This sum includes all relevant

Lab id TMANC
Protoccl Hanford

REPORT GUIDES Version Ver 1.0
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TMA/RICHMOND

SAMPLE DELIVERY GROUP HO0187

SDG 7487 Client Hanford

Contact N. Joseph Verville GUIDE, cont. Contract TRB-SBB-2079%25

Case no SDE HO187

METHOD SUMMARY

results in the DVD database, whether repeorted or not. Results in the
sum are weighted by a particles/decay value specified by the labk for
each relevant analyte. Results less than their MDA are not included.
No sums are compured for Lab Control, Method Blank or Matrix Spike
samples since their various planchets may not be physically related.

If a ratio of total isotcopic to Gross Alpha or Beta is shown, the error
for the ratio reflects both the error in the Gross result and the sum,
as sguare root of sum of squares, of the errors in the isotopic results.

For total elemental uranium or thorium results, there may be a column
showing the total weight computed from associated isotopic results.
Ignoring results less than their MDAs, this is a weighted sum of the
isctopic¢ results. The weights depend on the molecular weight and
half-life of each isotope so as to convert activities (decays) to weight
(atoms) .

If a ratio of total computed to measured elemental uranium or thorium is
shown, the error Zor the ratio reflects the errors in all the

measurements.
Lab id TMANC
Protocol Hanford
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Bechtel Hanford Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

B98-087-23 [tage | or/ FJ"

/J'

ICollector Company Contact Telephone No. lPrujtct Coordinator Data Turnaround
Fahlberg/Nieison Steve Marske 373-4316 TRENT. 8J RJM
Project Designation Sampling Location ISAF No. ?/t-f'/r',jr
103-C Phase Il - Verification Sampling - Concrete 103-C B98-087 =3
ice Chest No. Field Logbook No. Method of Shipment
EL 1309-2 Federal :xpress
Shipped To KN Thermd NuTec Offsite Property No. Bill of Lading/Air Bitl No.
T Rehmond Labpeddry Adso29
+ v -
[Waste Designation Client determined no waste codes associated with this project. COA
POSSIBLE SAMPLE HAZARDS/REMARKS None Coul 4 Nowe Nome
I'rescrvation
= ~ -
Type of Container a ™ 26 G
No, of Conrtainer(s) ¢ ! !
Special Handling and/or Storage Molume 60mL. 40mL GOml. 60mL
Activity Scan | PCBs - B0B0 [See mem (1) in { ICP Metals -
{Aroclor-1254) Special 6010A (Add-
SAMPLE ANALYSIS preetions o -
7471 - {CV}

NN A

Sample Nuo. Matrix * Sample Dale Sample Time AR e
BONVP3 Other Solid £-3-49% V235 X B N2
i -
BONVP4 Other Solid %3 ’48 225 X &N\h(')
i -
BONVPS Other Solid 33 4% (263 Y Bosk
BONVPS Other Solid §.%-9§% | 3j9~ X BANN K&
BOP2WS Other Solid §-3-49¢ 1331 X B0P2Y 3
SPECIAL INSTRUCTIONS Matrix *
C]lAI\I OF POSSESSION Sign/Print Names . . .
(1) Gamma Spectroscopy |Cesium-137. Cobait-60. Europiaim-152. Europium-154. SE - E:;mm“
eligquished Dale/Tu I3 '; WReceived B\ Date/Time Europiwm-133}; Isotopic Plterium. Isotopic Uraniwn, Americium-241: Strontium- SO0 - Solid
M Qzﬁ\d&h Q M\C Ll.b [ 89.90 .- Total S¢ sl = Siudee
?‘ k W = Water
Relinguished By Date/Time KS%% Date/Time o - o
A =~ A
Q gk/ﬂt? lood DS = Dr:.Im Solids
Relinquished By Date/Tine [Received By T 7 DatefTime DL = Drum Liquds
T Trssue
wio- v:':pe
Relinquished By , -Date/Time [Received By Date/Tune l\ = l\_llqul.l
- . = yeranon
X = D::hcl
LABORATORY |Receired By Title Date Time
SECTION
FINAL SAMPLE | Disposal Method Dispused By Dare Time
DISPOSITION




RFSH-SOW-93-0003
Revision 5

Figure 1
SAMPLE CHECK-IN LIST

Date/Time Received: Q@f]ﬁ{? [ { oo SG.&
Work Order Number: NS/ b'g 213 - ey SAF#

Shappmg Container ID: 4 GM’ D QMM Chain of Custody #W Ms -0 67’7;

1. Custody Seals on shipping container intact? : Yes [ No {]
2. Custody Seats dated and signed? Yes [1 No []
3. Chain-of-Custody record present? A Yes {1 No (]
4. - Cooler temperature
5. Vemmiculite/packing materials is ( ;\wa (10ry {1
6. Namber of samples in shipping container: _ > o J &S
7. Sample holding times exceeded? Yes [] No []
— —— Tl
8. Samples have:
" _tape hazard labels
— custody seals (appropriate sample labels

9. Samples are: ‘
<"in good condition leaking
broken have air bubbles

10. Where any anomalies identified in sample receipt? Yes [] No [}

11. Description of anomalies (include sample numbers):

Sample CustodlanILaboratory @WM / (\U{/\ Date:__&- S(O,&

Telephoned To: On By

36
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